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Mindanao State University, SEAFDEC Aquaculture Department, 
Bureau of Fisheries and Aquatic Resources and the National
Science Development Board
Knowing that Mindanao State University, through its Institute 
of Fisheries Research and Development at Naawan, Misamis Oriental, 
is engaged in the development of Aquaculture resources;
Cognizant of the fact that the SEAFDEC Aquaculture Depart­
ment is likewise entrusted with the development of the Aquaculture 
resources of Southeast Asia, particularly the Philippines;
Realizing the potential of the Prawn Industry as a new source 
of food protein supply and income for the increasing Filipino popu­
lation;
Aware of the need to intensify research on prawn to augment 
and push to commercial scale its cultivation and production in fish 
ponds;
Conscious of tha responsibility to accelerate the transfer 
of the technology to the private sectors; Therefore:
The Mindanao State University and the Aquaculture Department 
of the Southeast Asian Fisheries Development Center, the Bureau of 
Fisheries and Aquatic Resources, the National Science Development 
Board, and the participant of the Cooperator's Program on Prawn 
Culture, do hereby agree to carry out the implementation of the 
fallowing guidelines for the Cooperator's Program on Prawn Culture:
That MSU-SEAFDEC s h a ll  be re sp o n s ib le  fo r  the  fo llo w in g  
c o n tr ib u t io n s :
1. Conduct seminars o r workshops fo r  the t r a in in g  o f f is h ­
pond opera to rs  in  a l l  aspects o f  prawn c u ltu re  from pond cons truc ­
t io n  and design to  pond management and m arke ting ;
2. P r iv a te  te c h n ic a l men who w i l l  coo rd ina te  w ith  th e  f is h ­
pond coopera to rs in  the  fo rm u la tio n  o f  in d iv id u a l p lan o f  work and 
in  the  im p lem en ta tion , th e re o f;
3 . P rov ide the  coopera to r w ith  fre e  research m a te r ia ls  in  
the  forms o f  prawn f r y ,  la b o ra to ry , chem ical and sup p lie s  which may 
be necessary in  th e  t ra in in g  and in  the  im plem entation o f  the  c u l­
t iv a t io n  research ;
4 . Share in fo rm a tio n  on the  re s u lts  o f  the  research p ro je c t 
which may be h e lp fu l to  the  coopera to r in  fu tu re  op e ra tions
The BFAR s h a ll  be re spon s ib le  fo r  th e  fo llo w in g  c o n tr ib u tio n s
1. S tim u la te  the  o rg a n iz a tio n  o f  fishpond  opera tors/ow ners 
to  coopera tives and/o r a s s o c ia tio n s ,
2* E va lua te  and recommend p a r t ic ip a n ts  to  the  Cooperator ' s 
Program and Prawn C u ltu re .
3 . P rovide re p re s e n ta tiv e  le c tu re rs  in  the  tra in in g -s e m in a r .
4. A s s is t the  MSU-SEAFDEC extens ion  workers in  the  p e r fo r ­
mance o f  t h e i r  d u t ie s .
The NSDB s h a ll  be re sp o n s ib le  fo r  the  fo llo w in g  c o n tr ib u tio n s
1. To p rov ide  necessary f in a n c ia l support in  the  implemen­
ta t io n  o f  the  re se a rch -p ro d u c tio n  p r o je c t .
2 . Make sugges tions /p roposa ls  to  the e f fe c t iv e  i mplemen­
ta t io n  o f  th e  program.
3 . May prov ide  re p re s e n ta tiv e  le c tu re rs  in  the  tra in in g - 
seminar from tim e  to  t im e .
The Cooperator s h a ll be re sp o n s ib le  fo r  the  fo llo w in g  as 
cou n te rpa rt c o n tr ib u t io n s :
1. Make a v a ila b le  the  pond accord ing to  the  s iz e  and spe­
c i f ic a t io n s  as embodied in  the  research scheme.
2. P rovide th e  pond hands who s h a ll take care o f  the  prawn 
s tock  in  accordance w ith  the  requirem ents o f  the  research des ign .
3 . S h a ll be re s p o n s ib le  fo r  th e  c a re , m aintenance and re ­
p a ir  o f  th e  ponds.
4 . P ro v id e  fo r  th e  f e r t i l i z e r s ,  pond chem ica ls  and necessary 
equipment .
5 . A llo w  MSU-SEAFDEC re s e a rc h e rs , NSDB and BFAR te c h n ic ia n s  
and e x te n s io n  w orke rs  f re e  e n try  in to  th e  ponds in  th e  perform ance 
o f  t h e i r  re s p e c t iv e  d u t ie s  as p ro v id e d  fo r  h e re in .
6 . F o llo w  in s t r u c t io n s  o f  re s e a rch e rs  and to  comply w ith  
such o th e r  re q u ire m e n ts  as maybe necessary in  th e  im p le m e n ta tio n  
o f  th e  resea rch  scheme.
The C oope ra to r s h a l l  have f u l l  ow nersh ip  o f  th e  prawns 
ra is e d  and produced in  th e  e x p e rim e n ta l ponds a f te r  th e  re se a rch e rs  
s h a l l  have d e c la re d  th e  re se a rch  p ro je c t  f u l l y  com ple ted , w h ile  
th e  MSU-SEAFDEC s h a l l  have f u l l  ow nersh ip  o f  a l l  the  data  g a th e re d , 
th e  resea rch  r e p o r t ,  and a l l  o th e r  papers and documents r e la te d  
th e re to .  P ro v id e d , however, th a t  MSU-SEAFDEC s h a l l  share  w ith  
BFAR, NSDB and th e  C oope ra to r in fo rm a t io n  on th e  r e s u lt s  o f  th e  
resea rch  p ro je c t  fo r  th e  in te r e s t  o f  a l l  concerned.
MSU-SEAFDEC/NFAR/NSDB FISHPOND COOPERATORS' 





Our sincere welcome to all of you.
t
The Mindanao State University, the Aquaculture 
Department of the Southeast Asian Fisheries Development 
Center, the Bureau of Fisheries and Aquatic Resources 
and the National Science Development Board, in response 
to the need of developing the Sugpo industry, have joined 
hands in organizing the Cooperators'  Program on Prawn 
Culture to accelerate the transfer of technology to the 
private sector.
Leading researchers and training specialists have 
been invited to give lectures and to share with us their 
knowledge and experiences. The subjects for discussion 
have been carefully selected to give the participants an 
over-all view of sugpo culture, from hatchery operations to 
pond management, marketing and financing.
It is expected that by the end of this seminar, 
present cooperators shall be able to design and implement 
a workable scheme that would enhance fishpond production and
b e n e f i t  n o t o n ly  th e m s e lv e s , b u t a ls o  o th e r  f is h p o n d  
o p e ra to rs  engaged in  prawn c u l t u r e .
The I n s t i t u t i o n s  in v o lv e d  in  t h is  Program  a re  
o f f e r in g  you t h e i r  f a c i l i t i e s  and a re  m aking a v a i la b le  th e  
s e rv ic e s  o f  t h e i r  S ta f f s  to  p ro v id e  a l l  p o s s ib le  a s s is ta n c e . 
H o p e fu l ly ,  t h i s  w i l l  le a d  to  th e  deve lopm ent o f  Sugpo In d u s t r y  
in  t h is  r e g io n ,  in  th e  e n t i r e  P h i l ip p in e s  and in  th e  S o u th e a s t 
A s ia n  c o u n t r ie s ,  as w e l l .
Opening Remarks*
We are  v e ry  happy to  have fis h p o n d  owners, bankers 
and te c h n ic a l men p re se n t in  t h is  sem inar fo r  manpower 
t r a in in g  f o r  the  Development o f the  A q u a cu ltu re  In d u s try ,  
e s p e c ia lly  f o r  Prawns sponsored by HSU, SEAFDEC, BFAR, DNR 
and NSDB. I t  i s  a ls o  a g re a t honor to  announce to  you th a t  
d u r in g  the  la s t  9 th  M in is t e r ia l  Conference h e ld  in  M a n ila , 
fo r  the Economic Development o f S ou theast A s ia  la s t  
November 14- 1 6 , 1974 , D ire c to r  F e l ix  Gonzales o f  the  Bureau 
o f  F is h e r ie s  and A q u a tic  Resources and D r. Q. F. M ira v ite , 
D ire c to r  f o r  G enera l A f f a i r s ,  SEAFDEC A q u a cu ltu re  Departm ent 
re p o rte d  to  h is  E x c e lle n c y , P re s id e n t Fe rd inand  E. Marcos 
and S e c re ta ry  Jose L e id o , J r . , o f the  Department o f  N a tu ra l 
Resources about the  o rg a n iz a t io n  o f  a F ishpond C o o p e ra to r 's  
Program here in  M indanao, and they  are ve ry  much in te r e s te d . 
As a m a tte r o f fa c t  P re s id e n t Marcos re ques ted  us to  subm it 
a p e rson a l r e p o r t  on the  r e s u l t  o f t h is  sem ina r.
Gentlem en, a llo w  me to  b r ie f  you on the  fo l lo w in g  
background in fo rm a t io n  o f  th e  I n s t i t u t e  and a ls o  about SEAFDEC- 
In  1964 , th e re  was a need fo r  a f i e ld  la b o ra to ry  in  co n ne c tio n  
w ith  th e  aqua fa rm ing  courses o ffe re d  by the  MSU C o llege  o f
* D e liv e re d  by Dean  D. K. V i l l a lu z ,  C h ie f o f  SEAFDEC 
A q u a cu ltu re  Departm ent d u r in g  the  opening cerem onies o f  
the  Seminar f o r  F ishpond C oo p e ra to rs , h e ld  a t Naawan, M isam is 
O r ie n ta l,  November 25 -29 , 1974.
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F is h e r ie s  fo r  bo th  in la n d  and seawater species o f f is h e s , 
crustaceans, m u llusks , seaweeds, b ra c k is h /e s tu a r in e  f is h e s , 
e tc . and th is  s i t e ,  the town o f Naawan, Misamis O r ie n ta l was 
chosen fo r  the fo llo w in g  reasons: ( 1) a c c e s s ib i l i t y  o f w ate r, 
land and a i r  t ra n s p o r ta t io n ; (2) com parative d is tance  from 
places considered as po ss ib le  sources o f p o l lu t io n ;  
(3) a c c e s s ib i l i t y  fo r  fre e  flo w  o f c lean e s tu a rin e  w a te r, 
b rack ishw a te r and seawater; and ( 4) a v a i la b i l i t y  o f land  
necessary fo r  the b u ild in g s  and o th e r in f ra s tru c tu re s  and the 
presence o f 15 hecta res o f swampland fo r  dem onstra tion and 
experim enta l fish p o n d s .
A p i lo t  la b o ra to ry  was e s ta b lish e d  by the Mindanao 
S ta te  U n iv e rs ity  in  J u ly  1969. The sm a ll b u ild in g  th a t you 
can see here is  the  o r ig in a l  la b o ra to ry  o f th is  I n s t i t u t e .
W ith the approva l o f a Memorandum o f Agreement, 
between th e  MSU and NSDB, MSU was able to  get f in a n c ia l 
ass is tance  from the NSDB fo r  a research p ro je c t e n t i t le d  
"R eproduction  L a rv a l Development and C u lt iv a t io n  o f Sugpo, 
Penaeus monodon F a b r ic iu s " .  Th is Memorandum o f Agreement 
was programmed fo r  th ree  years from J u ly  1 , 1969 to  
June 30, 1972 w ith  a g ran t o f ₱ 37, 000.00 a year o r a to t a l  
o f ₱ 111,000.00 fo r  th ree  yea rs . Late in  1971 MSU e s ta b lish e d  
the I n s t i t u te  o f F is h e r ie s  Research and Development, and w ith  
the o ld  research  la b o ra to ry  as the nuc leus, IFRD continued
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the program and cons truc ted  a new research la b o ra to ry  
complex comprised o f a d m in is tra t io n  and research la b o ra to ry , 
wet la b o ra to ry  and ha tche ry , and a guest house which cost 
a t o t a l  o f around ₱ 800,000.00.
As e a r ly  as 1969, the re p o r t o f the MSU-NSDB on the 
re s u lt  o f  sugpo research was pub lished  in  the FAO Aquacu ltu re  
B u l le t in  in  Rome.  I t  was again pub lished  in  the P h ilip p in e  
Jou rna l o f Science, September-December 1969 is s u e . During 
the Second In te rn a t io n a l Conference on Ocean Development 
and E x p o s itio n  he ld  in  Tokyo, 4-8 O ctober, 1972, the Second 
Annual Report w ith  the same t i t l e  was read and pub lished  
in  th e ir  proceedings.
SEAFDEC is  a p ro je c t  o f the C ounc il o f M in is te rs  
fo r  the Economic Development o f Southeast Asia  which is  
composed o f 12-member n a tio n s , in c lu d in g  New Zealand and 
A u s tra l ia . I t  i s  composed o f t h r ee  departm ents: (1) T ra in in g  
Department lo ca te d  a t Bangkok; (2) Research Department 
lo ca ted  in  Singapore and (3) Aquacu ltu re  Department lo ca ted  
in  I l o i l o ,  P h il ip p in e s . The f i r s t  two departments were 
implemented two years ahead o f the A quacu ltu re  Department.
I t  was on ly  in  J u ly  1973 th a t the MSU was o f f i c i a l l y  
designated as the  im plem enting agency o f the Aquacultu re 
Department. Since the  MSU was a lready  o p e ra tin g  th is  I n s t i t u t e ,  
we suggested th a t the SEAFDEC A quacu ltu re  Department in s te ad
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o f being lo ca te d  in  I l o i l o  should be tra n s fe rre d  to  Naawan, 
Misamis O r ie n ta l.   However, the re  were good reasons o ffe re d  
by experts  from Japan such as, i t  w i l l  take them another 
two years to  make a survey o f the Naawan area; the 
P h ilip p in e s  was a lready  la te  by two years in  the im plem enta tion  
o f the Aquacu ltu re  Department and th a t I l o i l o  g e o g ra p h ica lly  
is  a s t ra te g ic  p la ce , be ing loca ted  a t the  cen te r o f the 
coun try  and. access ib le  from a l l  p a rts  o f the re g io n , from 
Luzon, V isayas and Mindanao. These are some o f the reasons 
why SEAFDEC A quacu ltu re  Department is  now in  I l o i l o ,  
A lthough the Aquacu ltu re  Department o f SEAFDEC is  an 
in te rn a t io n a l o rg a n iz a tio n  funded by the  P h il ip p in e s , Japan, 
M a lays ia , S ingapore, Tha iland  and South Vietnam, we in  
th is  department u n t i l  now recogn ize the MSU as i t s  
im plem enting agency fo r  our government.
One o f the  main o b je c tiv e s  o f the Department is  the 
development o f the aquacu ltu re  in d u s try  in  Southeast A s ia . 
Since in  th is  co u n try , aquafarm ing is  a recogn ized in d u s try ,  
we thought th a t the P h ilip p in e s  as our host coun try  deserves 
our p r io r i t y  a t te n t io n  and f u l le s t  support fo r  i t s  
aquacu ltu re  development. Along th is  l in e  o f th in k in g  we 
are now o f fe r in g  the Fishpond Owners C oopera tors ' Program 
fo r  Sugpo C u lt iv a t io n  in  coopera tion  w ith  the MSU, NSDB, 
BFAR, DNR and o th e rs . We a lso  thought o f o rg a n iz in g  a
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Consortium o f S ta te  U n iv e rs it ie s  to  o f fe r  courses lea d in g  to  
the degree o f Master o f Science in  A qua cu ltu re . The 
U n iv e rs it ie s  and o the r I n s t i t u t io n s  in vo lve d  aside from 
SEAFDEC are : The U n iv e rs ity  o f the P h ilip p in e s , the C e n tra l 
Luzon S ta te  U n iv e rs ity ,  the Mindanao S ta te  U n iv e rs ity ,  
P h il ip p in e  C ouncil f o r  A g r ic u ltu ra l Research, Bureau o f 
F is h e rie s  and A qua tic  Resources, Department o f N a tu ra l 
Resources and, la t e ly ,  the B ic o l U n iv e rs ity  a lso  expressed 
in te re s t  on the program.
Of a l l  the  p ro fe ss io n s  in  the P h ilip p in e s , the most 
neglected i s  F is h e r ie s . There are on ly  two Ph.D s., a 
hand fu l o f M a s te r's  degree ho lde rs  and very  few ho lde rs  o f 
Bachelor o f Science in  F is h e r ie s . In  A g r ic u ltu re ,  on the 
o ther hand, we have seve ra l Ph. Ds. in  a l l  d is c ip l in e s . We 
are c i t in g  these fa c ts  because we b e lie v e  th a t manpower 
development should go hand in  hand in  the development o f the  
aquacu ltu re  in d u s try . In  s h o rt, we have re la te d  the ro le  
o f SEAFDEC n a t io n a lly  and in te r n a t io n a l ly . I  would l i k e  to  
express in  b e h a lf o f SEAFDEC Aquacu ltu re  Department, 
Department o f  N a tu ra l Resources, the Bureau o f F is h e r ie s  and 
Aquatic Resources, the N a tio n a l Science Development Board and 
the Mindanao S ta te  U n iv e rs ity  our s ince re  welcome to  a l l  o f 
you, and we hope th a t t h is  Seminar s h a ll be the beg inn ing  o f 
our continuous coopera tive  e f fo r t s  fo r  the development o f the 
P h ilip p in e  aquacu ltu re  in d u s try .  THANK YOU.
HISTORY, OBJECTIVES AND PROGRAMS OF MSU-IFRD
by
W illia m  R. Adan
Good Morning!
We are gathered here today -  and the  next fo u r days to  
come because o f  t h is  Sugpo th in g .  My ta sk  th is  morning is  to  
g ive  you an idea on how th is  whole th in g  was conceived, spawned 
and reared to  r e a l i t y .  I  am going to  b r ie f  you, in  th a t rega rd , 
on the  h is to r ic a l  and p rog ress ive  tra n s fo rm a tio n  o f  th is  I n s t i t u te  
and i t s  progress o f  a c t iv i t ie s .  This is  to  complement in  a way 
some o f the  h is t o r ic a l  fa c ts  a lready mentioned by Dean D. K. 
V i l la lu z .
What is  now being c a lle d  as the  I n s t i t u t e  o f  F is h e rie s  Re­
search and Development, which p re s e n tly  t r ig g e rs  th is  re v o lu tio n a ry  
expecta tions  on prawn c u ltu re  in  th is  co u n try , s ta r te d  humbly as 
a f i e l d  laboratory o f  the  C o llege o f  F is h e rie s  o f  the Mindanao 
S ta te  U n iv e rs ity .  That was some tim e in  1964, a f te r  the MSU success­
f u l l y  ne go tia ted  the  a c q u is it io n  o f  an approx im ate ly  15 hecta res o f swampland 
and a d jo in in g  lo ts  w ith  the  M un ic ipa l C ouncil o f  Naawan, Misamis 
O rie n ta l and p r iv a te  land owners. There and then the  swampland 
became the ta rg e t o f  a concerted e f f o r t  o f  the  fa c u lty  and s tuden ts 
a lik e  o f  the  C ollege o f  F is h e rie s  -  to  put th e o r ie s  in to  a c tiv e  
p ra c tic e  th a t would e v e n tu a lly  tra ns fo rm  the  s i t e  in to  s c ie n t i f ic a l ly  
designed experim enta l f is h  farm .
In  1969, Dean D, K. V i l la lu z  o f  the  C o llege o f  F is h e rie s  
s u c e s s fu lly  convinced the  N a tio na l Science Development Board (NSDB) 
o f the  very b r ig h t  prospect o f  prawn c u ltu re  in  th e  co u n try . This 
le d  to  the NSDB ass is tance  o f  ₱ 3 7 ,0 0 0 /y r fo r  th re e  years to  a re ­
search p ro je c t e n t i t le d  "R eproduction , La rva l Development and C u l­
t iv a t io n  o f  Sugpo, P. monodon F a b ric iu s  (P ro j.  2 .1 5 6 )" . W ith th is  
ass is ta nce , the  research team who had to  handle the  p ro je c t led  by 
D. K. V i l la lu z ,  managed to  c o n s tru c t a p i lo t  la b o ra to ry , and th is  
was ch ris tene d  MSU-NSDB Marine Fisheries Labo ra to ry . Here the  p re -
l im in a ry  and ba s ic  research on the  b io lo g y  o f  sugpo was in i t ia t e d .  
Before the  end o f  1969 the research tears had i t s  te c h n ic a l re p o r t 
to  the  NSDB pub lished  in  the September-December 1969 issue o f  the  
P h ilip p in e  Jou rna l o f  Science.
In  1971, the  Sulu C ollege o f Technology and O ceanography 
was crea ted  by Rep. A c t. 6060 to  develop the  f is h e r ie s  p o te n t ia ls  
o f Sulu and nearby waters. In  l in e  w ith  the  o b je c tiv e s  o f  Rep. 
Act 6060, the  In s t i t u t e  o f F is h e rie s  Research and Development 
was organ ised to  purpose ly in te n s ify  research on f is h e r ie s  w ith  
the  MSU-NSDB M arine F is h e rie s  Labora to ry a t Nanwan as i t s  nucleus, 
and w ith  the  SCTO C oasta l F is h e rie s  Research Labora to ry in  Bongao, 
Sulu, and the C o llege o f  F is h e rie s  In la nd  F is h e rie s  Research Lab­
o ra to ry  in  Marawi C ity  as i t s  research arms on coa s ta l and in la n d  
f is h e r ie s ,  re s p e c t iv e ly .
On December 4, 1973, the  M S U -In s titu te  o f  F is h e rie s  Research 
and Development was fo rm a lly  organ ized and made a d is t in c t  academic 
u n it  o f  the  U n iv e rs ity ,  p la c in g  the  MSU-Naawan F is h e rie s  High School 
under i t s  immediate s u p e rv is io n .
P re s e n tly , the  In s t i t u te  has i t s  programs broken in to  4 ca te ­
g o r ie s : l )  Research; 2) T ra in in g  and E xtension ; 3) Academic; and 
4) C onserva tion . Le t me discuss these programs in d iv id u a l ly .
F i r s t ,  is  Research. We have th is  o b je c t iv e :  To undertake 
researches on the  d i f fe r e n t  forms o f  a q u a t ic  resources fo r  t h e i r  
e f fe c t iv e  p ro d u c tio n , e x p lo ita t io n  and con se rva tio n . Along th is  
program we have the  fo llo w in g  on-go ing p ro je c ts :
1. Mass P roduction  o f Sugpo Fry and T h e ir In te n s iv e  
C u lt iv a t io n
So fa r  we have a tta in e d  an average s u rv iv a l ra te  o f  24% from 
the  1st la r v a l form to  th e f r y  s ize  o r s tockab le  age o f  sugpo in  
ponds per mother per success fu l o p e ra tio n . A g ra v id  female o r preg­
nant sugpo spawns an average o f  200,000 eggs. T here fo re , w ith  24% 
s u rv iv a l ra te ,  we a lready  can ha rves t 48,000 sugpo f r y  per mon th   
per o p e ra tio n . In  the w ild  s ta te  a s u rv iv a l o f  .125% is  re po rted  
fo r  any marine an im a l. T he re fo re , what we 've  accomplished is  a lready
something to  marvel a t .  But we are not con ten t to  s top  a t th is  
p o in t .  We c a rry  on w ith  the  attem pt to  improve the percentage 
s u rv iv a l o f  our animal and somehow s tanda rd ize  the techniques 
invo lve d  in  the  o p e ra tio n , w ith  the  aim to  e v e n tu a lly  t ra n s fe r  
the  prawn ha tche ry  techno logy to  the  p r iv a te  s e c to rs . On the 
o th e r hand, our research on c u lt iv a t io n  phase has ju s t  s ta r te d .  
We cannot g ive  co n c lu s ive  fin d in g s  as y e t .  Th is in  fa c t  is  the 
prim ary fa c to r  th a t prompted the c re a tio n  o f  th is  tra in in g -s e m in a r.
2. B io log y  and C u ltu re  o f  Allmango, S c y lla  s e rra ta  Fo rska l
A b e rr ie d  o r pregnant Alimango spawns an average o f 2,000,000 
eggs. In  our la te s t  experim ent, we managed to  have two Alimango 
la rva e  reached the crab stage o r about 30 days o ld  from h a tc h in g . 
W e ll, th is  is  a lready  an in s p ir in g  achievement to  s ta r t  w ith .  In  
sugpo research , we a lso  s ta r te d  from a zero p o in t .
3 . B io log y  and C u ltu re  o f  A lim asag, Portunus pelagicus
So fa r  the  Alimasag la rva e  spawned and reared in  la b o ra to ry  
co n d itio n s  on ly  reached the zoea 11th day s tage . As in  Alimango 
c u ltu re ,  we are c a rry in g  on the  s tu d ie s  on the  basic  fa c to rs  in ­
v o lv in g  s u rv iv a l,  as food, immediate c u ltu re  medium, e tc .
4 . Complete L i fe  Cycle o f Hipong P u t i,  P. in d icu s  under 
Labora to ry  C ond itions
Th is la b o ra to ry  has succeeded in  having h ip ong p u t i complete 
i t s  l i f e  c yc le  under la b o ra to ry  c o n d it io n s . E ve n tu a lly , s id e  by 
s ide  w ith  sugpo, we' l l  mass-produce th is  crustacean. W ith the  
p r ic e  i t  commands in  the  lo c a l m arkets, hipong p u ti, too, w i l l  be­
come a re a l fishpond  booste r ins tead  as r mere "bonus" from n a tu re .
5. P re lim in a ry  S tud ies on the  M a tu ra tion  and Gonadal 
Development o f  Bangus
This p re lim in a ry  research u lt im a te ly  aims to  a r t i f i c i a l l y  
mass produce bangus f r y  l i k e  sugpo. I t  is  a newly s ta r te d  research 
ven ture  and deals w ith  the  f i r s t  o r ba s ic  phase as th e  t i t l e  
suggests.
We go to  T ra in ing , and E xtens ion . We have these o b je c tiv e s : 
1) To b o ls te r  the  f is h e ry  and aquacu ltu re  development o r ie n te d  
in d u s tr ie s  through dem onstra tions, d issem ina tion  o f  in fo rm a tio n  
in  the  form o f sem inars, c o n s u lta tio n s  and handouts on the  re ­
s u lts  o f  i t s  va rio u s  researches, and to  work hand-in-hand w ith  
the  d i f fe r e n t  agencies o f the government fo r  t h e i r  a p p lic a t io n ; 
2 ) To p rov ide  te c h n ic a l knowledge on prawn and f is h  farm manage­
ment to  f is h  c u l tu r is t s  and fishpond  opera to rs  through i t s  man­
power t r a in in g  program.
T h is  tra in in g -s e m in a r j o in t l y  sponsored by MSU-SEAFDEC, 
BFAR and NSDB  f a l l s  to  t h is  program. Th is  tra in in g -s e m in a r under 
the  C oopera to rs ' Program is  no le ss  than an attem pt to  en large 
and have in -d e p th  research on the  c u l t iv a t io n  aspect o f sugpo, 
i . e . ,  the  growing o f  sugpo f r y  to  the m arketable s ize  w ith  d i f f e r ­
ent re a r in g  methods and under d i f fe r e n t  environm enta l c o n d it io n s . 
As mentioned e a r l ie r ,  w h i le  our f r y  p rodu c tion  is  a lready considered 
successfu l s ince  we now, f ig u re  by m il l io n s  per t o t a l  successfu l 
ha tche ry  o p e ra tio n , the  research phase on cul t i v a t io n  is  on ly  but 
l i g h t l y  scra tched on the  s u rfa c e . We are in v o lv in g  the  p r iv a te  
se c to r -  the  fishpond o p e ra to rs , as you e v e n tu a lly  w i l l  be the  
major fa c to r  in  t h is  p a r t ic u la r  phase o f  the  sugpo in d u s try .  Our 
success in  the  ha tche ry  w i l l  be in  va in  and f u t i l e  i f  you in  the  
fishpond f a i l .
Now, under th is  ex tens ion  program v/e a lso  g ive  fre e  consu l­
ta t io n  to  f is h  farm ers rega rd ing  the  c u ltu re  o f  marine animals 
w ith in  our f i e ld .  This inc ludes  g r a t is  ass is tance  to  f is h  farm ers 
in  the s e le c tio n  o f  f is h  farm s i t e ,  pond la y -o u t in g , e tc . We 
a lso  d is t r ib u te  g ra t is  our p re lim in a ry  s tu d ie s  on prawn c u l t iv a t io n  
in  the  form o f handouts. We, l ik e w is e , welcome educa tiona l to u rs  
from any schools o r s o c ie t ie s .
Next, is  Academic. As e a r l ie r  mentioned the MSU Naawan 
F is h e rie s  High School is  now placed under the immediate s u p e rv is io n  
o f  the  In s t i t u te  by v ir tu e  o f  the  re o rg a n iz a tio n  on December 4, 1973 
P re se n tly , w ith  370 s tuden ts  and 21 fa c u lty  members, t h is  academic
unit of the Institute has this for an objective: To provide high 
school students with basic occupational skills, knowledge, and 
Information essential in obtaining gainful employment. In this 
case our approach to secondary education is radically a departure 
from the traditional theory-oriented approach. Here, theories 
are immediately actualized or practiced in a situational classroom. 
For instance, we have allotted n certain portion of our fishpond area 
for our high school students for them to develop, pour in it every­
thing they have learned or may learn in the process of making it 
productive.
Finally; we have this program on Conservation, Our object­
ive is to rehabilitate some dwindling population of our aquatic 
animals by stocking rivers, lakes and seas with cultured and arti­
ficially propagated fry in the research station.
This is one program which we have not yet given close atten­
tion. Nonetheless, with our increasing sugpo fry production, we 
hope to implement this in the opportune time. We have to return 
to nature a certain percent of our produce - a. kind of stock re­
cycling. Stocking natural waters with seeds produced in the la­
boratory, of course, requires another serious studies.
Thank you
SUGPO FRY PRODUCTION AT 
MSU-IFRD
by
M arce lino  I .  Tumanda,Jr.
INTRODUCTION
S ta tus o f F ry  P roduction  in  the  P h ilip p in e s
Prawn c u ltu re  has a tt ra c te d  the in te re s t  o f va rio u s  
sec to rs  o f the  coun try  because o f the  e v e r- in c re a s in g  demand 
fo r  prawn and i t s  by -p roduc ts  bo th  in  the lo c a l and fo re ig n  
m arkets. A t p re se n t, in te n s iv e  c u l t iv a t io n  o f  t h is  crustacean 
i s  d i f f i c u l t  to  re a liz e  owing to  the u n a v a i la b i l i t y  of  f r y  
seed lings  th a t would supply the vas t fishponds sca tte re d  th rough­
out the a rch ipe lago  in  any tim e o f the ye a r. Thus, many 
fishpond  ope ra to rs  cou ld  on ly  con ten t themselves o f a v a il in g  
whatever f r y  seed lings  may come in to  th e i r  fishponds the 
moment they open t h e i r  gates to  a llo w  fre s h  t id a l  w a te r.
Moreover, t h is  supply is  no t constan t due to  changes in  the 
n a tu ra l p o p u la tio n  from season a f te r  season and from year 
a f te r  yea r.
The p ic tu re  i s  c le a r .  For in te n s iv e  c u l t iv a t io n  o f 
prawns in  re a r in g  ponds to  be v ia b le , steady supply o f  f r y  
seed lings  i s  an im p e ra tiv e . Th is  cou ld  on ly  be p o ss ib le  i f  
seed banks cou ld  be e s ta b lis h e d  a t s t ra te g ic  lo c a tio n s  in  
the  coun try  where lo c a l fishpond  ope ra to rs  could a v a i l  
themselves o f the needed f r y .
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The ha tche ry  p ro je c t  be ing undertaken by the 
Mindanao S ta te  U n iv e rs ity  through the In s t i t u t e  o f F is h e r ie s  
Research and Development in  c o lla b o ra t io n  w ith  the N a tio n a l 
Science Development Board and o th e r agencies both p u b lic  and 
p r iv a te ,  i s  aimed to  e le va te  the s ta tu s  o f  prawn c u ltu re  to  
a le v e l o f s t a b i l i t y  where prawn seed lings  may be made a v a ila b le  
in  adequate q u a n t it ie s  th roughout the ye a r. Hatchery techno logy 
is  be ing developed and s tandard ized  w ith  the hope o f t ra n s fe r r in g  
th is  techno logy to  the p r iv a te  sec to rs  who may w ish to  put up 
such venture f o r  co m m e rc ia liza tio n .
Th is  techno logy has a lready caught f i r e .  W ith the 
estab lishm ent o f the  Naawan prawn ha tche ry , the Southeast Asian 
F is h e r ie s  Development Center a t Tigbauan, I l o i l o ,  fo llo w e d  s u i t . 
There are two p r iv a te  h a tch e rie s  e x is t in g  in  Luzon; one i s  i n  
Batangas and the o th e r one i s  in  Quezon. In  the V isayas the re  
is  one p r iv a te  ha tche ry  la b o ra to ry  in  Roxas. In  Mindanao, the 
p rov ince  o f Agusan i s  re p o rte d  to  have one. I t  i s  hoped th a t 
the re s u lts  o f t h is  p resen t C oope ra to r's  Program w i l l  fu r th e r  
s tim u la te  the p r iv a te  sec to rs  to  engage in  the  seed p ro d u c tio n  
ve n tu re .
Spawner C o lle c t io n  and T ra n sp o rt-
Spawners are c o lle c te d  from P angu il and I l ig a n  Bay 
area by fisherm en who operate f is h  c o r ra ls ,  g i l l  ne ts  or 
t ra w lin g .  The g ra v id  females are segregated from the
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non-gravid ones and packed for immediate transport to the 
Naawan Station. Gravid ones are recognized by the presence 
of big dark ovaries. Along the dorsal body axis which could 
be seen if viewed against the light.
Two methods could be employed in packing the spawners 
for transport. One is the dry method using chilled sawdust.
The spawners are kept in suspended animation during transport 
and then revived in the laboratory by placing them in fresh 
seawater. Another is the chilled seawater method where 
spawners are placed inside plastic bags measuring about 
50 x 96 cm. The bags are filled with 3 to 4 liters of fresh 
seawater, charged with oxygen and placed in styrofoam boxes. 
Crushed pieces of ice placed in small plastic bags and wrapped 
in old newspapers are placed in the box to lower the temperature 
of the water in the bags to approximately l8°C to 20°C. This 
condition lowers the metabolic rate of the spawners thereby 
reducing* oxygen intake and minimizing mobility.
Hatchery Operation-
A. Preparation of Hatchery Tanks
The hatchery tanks are thoroughly scrubbed and rinsed 
with fresh seawater and dried for at least two days before 
being used. This will rid of possible harmful organisms that 
may be present in the tank during the previous operation. 
Filtered seawater is then pumped into the tanks to a height
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o f 1 meter and aera ted s u f f ic ie n t ly .  Water i s  taken 130 meters 
from the s h o re lin e  v ia  a s e r ie s  o f c u lv e r t  p ip es . I t  then 
passes through a sed im enta tion  and f i l t e r  tank where i t  is  
f i l t e r e d  th rough la y e rs  o f f in e ly  graded sand and g ra ve l be fore  
i t  i s  sucked by the water pumps. Water i s  again r e f i l t e r e d  
be fore  e n te r in g  the ha tchery  tanks by a secondary f i l t e r  or by 
a p lank ton  n e t.  The f i l t r a t i o n  se t-up  removes course p a r t ic le s  and 
po ss ib le  p re d a to r organisms but re ta in s  the t in y  phytop lankton  
and zooplankton e s s e n t ia l ly  needed as food by the sugpo la rva e  
and post la rv a e . Roots Blowers are used to  aera te  the  water 
through a irs to n e s  or a irfoam s.
B. S tock ing  o f G ravid  Females
The MSU-IFRD ha tchery  tanks are v a r ie d  in  s izes  and 
shapes, thus having d i f fe r e n t  h o ld in g  c a p a c it ie s . The sm all 
re c ta n g u la r tanks have an in d iv id u a l h o ld in g  ca p a c ity  o f 16 to n s ; 
the b ig  re c ta n g u la r tanks 60 tons and the c i r c u la r  tanks , 144 to n s . 
The number o f g ra v id  females to  be used in  the ha tch ing  experim ent 
would th e re fo re  depend on which tank w i l l  be used in  the o p e ra tio n . 
By experience, the 16 ton  tanks re q u ire  from 2 to  4 spawners; 
the  GO ton  tan ks , from ;6-10 spawners; and the 144 ton  c ir c u la r  
tanks , from 15-20 spawners.
C. S paw n ing ,H a tch ing  and L a rv a l Development
Spawning u s u a lly  takes place between 8:00 o 'c lo c k  P.M. 
and 4 :00 o 'c lo c k  A.M. To ge t good spawning re s u lts  a e ra tio n  is
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reduced to the minimum to avoid too much turbulence. Lights 
are shut o ff during the night to simulate darkness of the sea 
bottom where they natura lly spawn. I t  is  either complete or 
p a rt ia l.  Spawning is  considered complete when a l l  the eggs in  
the ovary from the anterior to the posteria l lobes have been 
extruded, and p a rtia l, when there are some eggs le f t  in  any 
of the anterior, median or posterior lobes. Spent females 
are removed from the hatchery tanks the following morning.
C .l Egg Stage
The eggs are spherical and settle  down to the 
bottom of the tanks a fter being extruded. Cell d ivision 
soon follows forming the embryo within the egg membrane. 
About 8 to 10 hours a fte r spawning, the embryo develops 
3 pairs of appendages and exhibits s ligh t convulsive 
movements which become progressively frequent jus t 
before hatching. About 12 to 13 hours a fte r spawning 
the fu lly  developed embryo emerge from i t s  colorless 
and transparent egg membrane as a tin y  nauplius larva.
C.2 Nauplius Stage
The nauplius larvae are capable of swimming by 
beating th e ir three pairs of appendages in a paddling 
fashion, stopping momentarily for a while, then resume 
swimming at random in  a l l  directions. The larvae remain
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in  the nauplius stage for about 48  to 53 hours, molting 
six times throughout the duration of the stage. Each 
stage is  d ifferentia ted from the rest by i ts  own 
d is tinc tive  size and morphological features.
C.3 Zoea Stage
The larvae a fte r passing the sixth nauplius stage 
metamorphose in to the zoea stage. The body of the larvae 
is  considerably elongated. The larvae possess the carapace 
which in i t ia l ly  covers about one-half of the body length 
but gradually tend to reduce proportionally as the length 
of the segmented somites increases. They are three 
substages namely: Zoea I ,  zoea I I ,  and zoea I I I ,  each 
stage being characterized by i t s  own d is tinc tive  morpholo­
gical features. After three moltings within 5 or 6 days 
the larvae metamorphose into the mysis stage.
C.4 Mysis Stage
The larvae in  the mysis stage appear like  tiny  
shrimps with th e ir bodies oriented in  a ve rtica l position, 
the ir heads oriented downwards. They swim downward and 
upward by means by the ir periopods and may dart backward by 
bending the ir abdomen in  successive jerks. During this  
stage buds appear from the ventral side of th e ir bodies
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which progressively grow and develop into the pleopods 
although they are non-functional during th is  stage. After 
3 moltings w ithin 4 to 5 days the larvae transform into 
the post la rva l stage,
C.5 Post Larval Stage
The post larvae appear lik e  miniature adult prawns 
and measure about 0.5 cm during the  f i r s t  day. The 
pleopods or swimmerets which were non-functional during the 
mysis stage are now used for swimming. They remain 
planktonic during the f i r s t  few days a fte r which they 
settle  to the bottom or crawl on the walls of the hatchery 
tanks. Twenty to twenty five days (P20-P25) the f i r s t
post la rva l stage the fry  are now ready for harvest and 
stocking in  the nursery or rearing ponds.
D. Hatchery Management
This implies the caring of the larvae from the time they 
are hatched from the eggs up to the time they are harvested for 
stocking in to  the rearing ponds. There are three main parts 
in  the hatchery management namely: (1) maintenance of good 
water qua lity , (2) maintenance of an adequate supply of food 
in  the hatchery tanks and (5) prevention of water po llu tion.
In  operating the hatchery tanks clear seawater with 
high sa lin ity  (30-31 ppt) is  preferred to assure good
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environmental condition for the developing larvae. In case the 
source is turbid, water is pumped to the reservoir tank to 
allow tiny sand particles to settle down before delivering it 
to the hatchery tanks. Secondary filters or fine nyloon screens 
are fitted to the inlet pipes to trap whatever sand particles 
may be carried after the sedimentation period.
The larvae in the nauplius stage require no feeding as 
they get their nourishment from the yolk contained within their 
bodies. Therefore no food is introduced into the hatchery tanks 
at this stage of larval development. However, when the larvae 
have reached the sixth nauplius stage, food is introduced into 
the tanks so they may be made available to the larvae when they 
transform into the zoea stage. It is during this stage and in 
later subsequent stages where the larvae start to derive their 
nourishment from external source.
There are a variety of food given to the larvae, a great 
majority of them constitute the cultured food organisms. Mixed 
diatoms, which are microscopic plants of the sea, constitute 
one important food in the diet of the zoea larvae. In the 
hatchery operation mixed diatoms are maintained in the hatchery 
tanks until harvest time. Bread yeast is another good substitute 
for diatoms especially when the diatoms fail to bloom in the 
hatchery tanks. In recent experiments a combination of mixed
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diatoms and bread yeast diet proved to be very promising, bread 
yeast being introduced into the hatchery tanks from the zoea 
stage up to early post la rva l stage.
In a  jo in t MSU-SEAFDEC research venture, various 
kinds of food have been tested and found promising. Among them 
are blended eelgrass ju ice, filamentous algae washings, 
sargassum washings and fermented minced clam ju ice . These 
juices and washings contain microorganisms (bacteria, protozoans, 
algae, diatoms) which are u tilize d  by the larvae fo r the ir 
nourishment.
When the mysis stage is  reached the larvae have the 
propensity of feeding on small animals or zooplankton. Hence, 
these food organisms are introduced into the tank at th is  stage 
of la rva l development. Brine shrimp nauplii fed at the rate of 
5 gm/10,000 larvae/day (dry egg weight) give good results in  
terms of la rva l survival. Brachionus sp. a ro t ife r  is  also an 
ideal food for the mysis, but is  introduced into the hatchery 
tank during the early zoea stage to allow i ts  population to 
increase in time for the larvae to change into the mysis stage. 
Small copepods harvested from the sea by using water pump 
and lig h t traps are eaten by the mysis larvae with re lish .
A ll food organisms given to the mysis larvae are also 
fed to the post larvae. However, the introduction of brine 
shrimp/nauplii is  stopped during P3 or P4 stage to cut on the
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cost of food. This is  substituted by minced clam which w il l  then 
constitute the main bulk of th e ir diet u n t il harvest time.
The success of each hatchery operation rests on forming 
an environmental or ecological balance in the hatchery tank. 
•Inadequate food would lead to starvation that could exact heavy 
m ortality on the population of the larvae. On the other hand, 
too much food would resu lt to accumulation of sediments on the 
bottom of the tank and cause water po llu tion . To anticipate 
such problems, draining and addition of fresh seawater is  carried 
on daily usually starting during late zoea or early mysis stage 
u n t il harvest time. Periodic checks on the chemistry of the 
water are done to determine i f  c r it ic a l factors related to water 
po llu tion are present. Phytoplankton and zooplankton counts 
are analyzed daily to giver an appraisal on the status of food 
in  the tank. Larval population is  estimated daily to get the, 
percentage survival trend at the same time give an index of 
estimating the food to be introduced into the hatchery tank.
A ll these factors in tr ic a te ly  interwoven in the hatchery tank 
are considered in  order to have a good hatchery management.
D .l Culture and Preparation of Food Organisms
1. Mixed diatoms - fresh seawater containing small 
quantity of diatoms is  pumped in to diatom culture 
tanks. They are fe r t iliz e d  daily with 2.0 ppm Na N03 
(or KNO3) , 0.2 ppm FeCl 3, 0.2 ppm K2HPO4, 1.0 ppm
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Na2SiO3 and 1.0 ppm Clewat u n til they atta in 
blooming peaks usually from three to four days 
(without s ta rte r diatoms).
2. Brachionus culture - s tarte r brachionus could 
be obtained from fishponds or by fermenting 
crushed crabs in suitable containers. The starte r 
brachionus can now be allowed to propagate in
big tanks by feeding than with chlore lla or bread 
yeast (10 gm/ton/day) or both. Suitable aeration 
should be insta lled  in the culture tanks.
3. Chlorella culture - s tarte r chlore lla stock could 
be obtained from mud pools. The water appears 
greenish i f  they are abundant in the water. This 
starte r chlore lla  is subjected to gradual 
acclimatization u n til the stock becomes adjusted 
to pure seawater. This stock culture can Tien
be mass-propagated in big tanks by fe r t i l iz in g  them 
with inorganic fe r t i l iz e r .  F e rtilize rs  used are 
Ca.(PO4)2 ( l00.0ppm), Urea (2.0 ppm), FeCl3
(0. 2 ppm), K2HPO4 (0.2) and Clewat ( l . 0 ppm). 
F e rtiliza tio n  hastens the growth and reproduction 
o f these un ice llu la r plants making the water 
intensely green when they reach blooming peaks.
When blooming peeks are reached they are harvested
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and fed to the brachionus culture.
4. Brine Shrimp Culture - This requires a culture 
separator tank and u tilize s  the positive 
phototactic behavior o f the brine shrimp naup lii.
The culture-separator tank has a pa rtition  with 
holes about 2 inches from the bottom floo r and 
plugged with rubber stoppers. The culture and 
separator compartments are f i l le d  with  seawater 
and freshwater in a 2 to 1 proportion. Brine 
shrimp eggs are placed inside the culture compart­
ment and aerated vigorously. The eggs hatched into 
nauplii in about 24 to 36 hours.
The aeration is  shut o ff  to allow the water 
to become s t i l l .  Under th is  condition, the unhatched 
eggs and shells se ttle  to the bottom and those 
non-viable and hitherto lig h t eggs floa t and 
concentrate on the water surface. The culture 
compartment is  then covered with black cloth to 
create a dark condition inside. Then the rubber 
stoppers are unplugged from the pa rtition  to allow 
the nauplii to swim to the other side by lig h t 
attraction leaving the shells and unhatched eggs 
behind. When the nauplii are already separated
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from the eggs the partition is resealed again 
and the nauplii harvested and concentrated. They 
are fed to the mysis and early post larvae in 
the hatchery tanks. 
5. Bread yeast - The required dosage 2 gm/ton/feeding 
three times daily is weighed and fermented in 
fresh water for about 12 hours. This is then 
divided into three parts and feed to the larvae at 
a specific time interval.
6. Minced clam - The clam meat is thoroughly cleaned 
v/ith fresh seawater to remove the slimy juices.
It is fed to a blender to mascerate the tissues. 
This mascerated or minced clam meat is washed 
again several times until all the remaining juices 
are removed. Then it is stocked in the freezer.
In feeding the post larvae a weighed portion 
of the minced clam is reblended until the desired 
size of particles is attained. The time for 
reblending depends on the size and stage of the 
post larvae.
FRY HARVEST AND PRE-TRANSPORT TREATMENT
by
M. I. Tumanda, Jr.
INTRODUCTION
Fry intended for stocking in ponds situated far from 
the hatchery undergo pre-transport treatment. This involves 
acclimatization of the fry to lower temperature ranges before 
they are packed for transport. Lowering the temperature slows 
down metabolic activity inside the containers thereby cutting 
down oxygen consumption. Moreover, the release of carbon 
dioxide as by-product of respiration is also minimized, thus 
reducing the possible fatal effects of CO2 poisoning.
FRY HARVEST
The fry are harvested from the hatchery and concentrated 
in small wooden tanks. Harvesting is done by draining the tanks 
with the use of siphon until the depth of the water is about 
one-half meter or less. The siphon is fitted with a screen 
box in order to prevent the fry from being sucked during the 
siphoning process. Lowering the level of the water also 
reduces the pressure of the water coming out from the tank as 
soon as the valve of the drain pipe is opened. Thus, 
mechanical stress that would possibly be inflicted on the fry 
during the draining process would be minimized.
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Two methods are b e in g  used in  c o l le c t in g  the  f r y  from  
the  d ra in  p ip e  o f the  h a tc h e ry  ta n k . One method employs a 
c y l in d r ic a l  p la n k to n  n e t ,  one end b e in g  f i t t e d  to  the  d ra in  
p ip e  and th e  o th e r  fre e  end h e ld  by one w o rke r. The d ra in  
p ip e  i s  opened tra p p in g  th e  f r y  in s id e  the  p la n k to n  n e t .  Then 
a t a p ro pe r tim e  the  w orker h o ld in g  the  fre e  end o f the  n e t 
loosens i t  to  f lu s h  th e  tra p p ed  f r y  in t o  a bucke t h e ld  by an 
a s s is ta n t .  A no the r method employs an in v e r te d  re c ta n g u la r  
n e t w ith  an opening f i t t e d  w ith  an elbow w hich i s  o r ie n te d  
upwards to  p re v e n t the  w a te r c a r ry in g  the  f r y  from  ru s h in g  
d i r e c t ly  to  one s id e  o f  the  n e t .  The f r y  c o l le c t  in s id e  the  
n e t when the  d ra in  p ip e  i s  opened. They are then  t ra n s fe r re d  
to  sm a ll wooden ta n ks  by bucke ts  o r  scoop n e ts .
The tem pera tu re  o f  the  w a te r in  the  wooden ta n ks  where 
the  f r y  a re  co n ce n tra te d  i s  low ered 5°C below the  tem pera tu re  
o f the  h a tc h e ry  ta n k . The f r y  s ta y  a t t h is  tem pera tu re  fo r  
30 m inu tes to  one h o u r. T h is  tem pera tu re  i s  fu r th e r  low ered 
to  18°C o r 20°C b e fo re  the  f r y  are packed in  p la s t ic  bags 
m easuring about 50 cm x 96 cm. Under t h is  tem pera tu re  
c o n d it io n  the  f r y  a re  in  a s ta te  o f  s tu p o r and th e re fo re  
e x h ib i t  le s s  movements.
F ry  d e n s ity  i s  e s tim a te d  by u s in g  a p o p u la tio n  sample 
o f  head-counted in d iv id u a ls -p la c e d  in  a b a s in  v / ith  a p rede te rm ined  
volume o f w a te r . T h is  becomes a s ta n d a rd  o r b a s is  f o r  d e te rm in in g
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the  f r y  d e n s ity  o f  subsequent h a tch e s . The b a s in  c o n ta in in g  
the  s tanda rd  i s  p laced  s ide  by s id e  w ith  ano the r id e n t ic a l  
b a s in  where the  succeeding ba tches o f  f r y  a re  to  be e s tim a te d . 
The f r y  from  th e  wooden ta n ks  are t r a n s fe r re d  to  t h is  b a s in  
u n t i l  the  f r y  d e n s ity  would equa l o r approx im ate  th e  d e n s ity  
o f  the  s ta n d a rd . The e s tim a te d  f r y  a re  then  packed and the  
p rocess i s  re p ea te d  a l l  o v e r. By e xp e rie n ce , 40 ,000  P15-P 20 
can be packed in  one p la s t ic  bag c o n ta in in g  16 l i t e r s  o f 
c h i l le d  s e a te r , n o tw ith s ta n d in g  the  d e n s ity ,  t h is  s t i l l  r e s u l t s  
in  h ig h  s u r v iv a l  r a te .
The p la s t ic  bags c o n ta in in g  the  f r y  are charged w ith  
oxygen b e fo re  th e y  a re  se a le d . T h is  w i l l  supp ly  the  oxygen 
needs o f  th e  f r y  w h ile  in  t r a n s i t .  These bags a re  p laced  
in s id e  s ty ro foam  boxes w ith  crushed p ie ce s  o f ic e  added to  
m a in ta in  the  tem pe ra tu re  in s id e  th e  bags d u r in g  t r a n s p o r t .  
P roper arrangem ent shou ld  be made in s id e  the  s ty ro foam  boxes 
such th a t  th e  c o n ta c t o f  th e  crushed p ie c e s  o f ic e  w ith  the 
w a te r i s  a vo id e d , as t h is  may d r a s t ic a l ly  low e r th e  tem pera tu re  
o f  the  w a te r beyond the  f r y ' s  l i m i t  o f to le ra n c e . The f r y  
  
cannot t o le r a te  tem pe ra tu re  ranges below 15° C.
The f r y  can be tra n s p o r te d  by la n d , by sea o r by a i r  
depending on the  p r a c t i c a l i t y  o f  the  mode o f  t r a n s p o r t .
However, i t  shou ld  be b o rn e  in  mind th a t  th e  f r y  in s id e  the 
p la s t ic  bags are  in  a c o n d it io n  w hich may be cons ide red
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c r i t i c a l  and th e re fo re  shou ld  reach t h e i r  d e s t in a t io n  the  
s h o r te s t p o s s ib le  t im e . F ry  tra n s p o r t  experim ents  to  SEAFDEC 
I l o i l o  in v o lv in g  8 to  9 hours o f t r a v e l  have g ive n  e x c e lle n t  
r e s u l t s  (~100% s u r v iv a l  in  most c a s e s ). On the  o th e r  hand, 
f r y  t ra n s p o r t  to  L e g a sp i, A lb a y , in v o lv in g  37 hours  o f t r a v e l  
gave a 12.5% s u r v iv a l . *  These two examples i l l u s t r a t e  the  
p o in t  th a t  tim e  i s  a v i t a l  elem ent in  the  t r a n s p o r t .
Upon re a c h in g  t h e i r  d e s t in a t io n ,  the  f r y ,  are aga in  
a c c lim a tiz e d  to  the  tem pera tu re  and s a l i n i t y  o f  the  n u rs e ry  
o r  r e a r in g  ponds b e fo re  th e y  are a lto g e th e r  re le a s e d .
*T ra v e l was de layed  due to  some u navo idab le  c ircum stances
ACCLIMATIZATION AND STOCKING OF FRY
by 
H enry E . Dejarm e
A c c l im a t iz a t io n  i s  th e  p ro c e s s  by w h ich  one a n im a l 
becomes ada p te d  to  an u n fa m i l ia r  s e t o f  e n v iro n m e n ta l 
c o n d it io n s . I t  im p l ie s  a d a p ta t io n  to  a l l  a s p e c ts  o f  a new 
p h y s ic a l e n v iro n m e n t. The a d a p ta t io n  may be s t r u c t u r a l ,  
b e h a v io ra l o r  p h y s io lo g ic a l . I n  th e  a c c l im a t iz a t io n  o f  sugpo 
f r y  f o r  s to c k in g ,  th e  a d a p ta t io n  we a re  conce rned  w i th  i s  
p h y s io lo g ic a l .  Such a d a p ta t io n  e n t a i ls  a c tu a l changes in  th e  
body b ro u g h t a bo u t by th e  e n v iro n m e n ta l in f lu e n c e s .  I t  conn o te s  
a decrease  in  p h y s io lo g ic a l  s t r a in  as th e  sugpo c o n t in u e s  to  
be exposed to  th e  new c o n d i t io n s .
D u r in g  th e  p e r io d  o f  a d a p ta t io n  th e  f r y  may e x p e rie n c e  
p h y s ic a l d is c o m fo r t ,  a n  i n d i f f e r e n t  a p p e t i te  and la c k  o f  e n e rg y . 
The sugpo f r y  i n  poo r c o n d it io n s  may f in d  t h e i r  l o t  worsened by 
th e  s t r a in .  So i t  i s  w e l l  a d v is e d  to  make th e  s h i f t  between 
two w id e ly  d i f f e r i n g  e n v iro n m e n ts  in  g ra d u a l s ta g e s . 
T em pera tu re  and s a l i n i t y  a re  th e  two e lem e n ts  o f  g re a te s t  
s ig n i f ic a n c e  in  a c c l im a t iz a t io n .  Tem pera tu re  i s  im p o r ta n t  in  
th e  e n v iro n m e n t because o f  i t s  d i r e c t  a c t io n  upon th e  p h y s io
lo g ic a l  p ro c e s s e s  o f  th e  sugpo, e s p e c ia l ly  upon th e  r a te  o f  
m e ta b o lis m . Among th e  m a rin e  a n im a ls ,  i t  i s  g e n e r a l ly  obse rved  
th a t  th e  r a te  o f  m e ta b o lism  i s  much a c c e le ra te d  w i th  r i s e  in  
te m p e ra tu re (w ith in  fa v o ra b le  l i m i t ) .
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S a l in i t y  i s  an e n v iro n m e n ta l f a c t  o r  th a t  a f f e c t s  th e  
r e g u la t io n  o f  body f l u i d .  The m a in tenance  o f  th e  p ro p e r  
and s ta b le  i n t e r n a l  f l u i d  e n v iro n m e n t i s  r e la t i v e l y  s im p le  
f o r  m arine  a n im a ls  as lo n g  as th e y  re m a in  in  th e  sea , b u t i t  
i s  q u ite  a d i f f e r e n t  m a tte r  when th e y  move in t o  hypoosm o tic  
m edia such as th e  b ra c k is h  w a te r o r e s tu a r ie s .
Many m a rin e  a n im a ls  a re  in c a p a b le  o f  m oving in t o  such 
h a b i t a t .  S in c e  t h e i r  body f l u i d s  a lw a ys  lo s e  s a l t s  u n t i l  th e y  
have abou t th e  same s a l i n i t y  and o s m o tic  c o n c e n t ra t io n  as th e  
e x te r n a l  f l u i d s ,  and s in c e  t h e i r  c e l l s  g e n e r a l ly  can n o t 
t o le r a t e  much change in  th e  make up o f  th e  f l u i d  b a th in g  
them , th e se  a n im a ls  soon d ie  when th e y  a re  p u t i n t o  b ra c k is h  
w a te r .  F o r e v e ry  n a t iv e  a n im a ls  l i k e  sugpo , r e g u la t io n  o f  body 
f l u i d  from  m a rin e  to  e s tu a r in e  e n v iro n m e n t may n o t be as 
dangerous as f o r  p u re ly  m a rin e  a n im a ls  e s p e c ia l ly  when th e  
s a l i n i t y  d i f fe r e n c e  betw een th e  tw o  e n v iro n m e n ts  i s  n o t so 
w id e . A lth o u g h  s a id  a n im a l i s  ca p ab le  o f  w ith s ta n d in g  re m a rka b le  
range  o f s a l i n i t y ,  i t  c e r t a in l y  fu n c t io n s  b e s t unde r 
c irc u m s ta n c e s  where th e re  i s  a re a s o n a b le  degree  o f  c o m fo r t and 
freedom  from  s t r a in  i n  v i t a l  o rg a n s .
The f r y  t h a t  w i l l  a r r iv e  th e  f is h p o n d  o p e ra to rs  from  th e  
h a tc h e ry  have a lre a d y  been s u b je c te d  to  te m p e ra tu re  acclimatization 
. I  am r e f e r r in g  to  th e  p re - t r a n s p o r t  tre a tm e n t o f  f r y  
w h ich  was d is c u s s e d  by o u r h a tc h e ry  in - c h a rg e .  So upon
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a r r i v a l  o f  the  f r y  to  fis h p o n d s , the  f i r s t  s tep  o f  a c c lim a t iz a ­
t io n  i s  to  e q u a liz e  the  w ate r tem pera tu re  o f  the  f r y  c o n ta in e r  
and th a t  o f  th e  pond w ate r where th e y  w i l l  s h o r t ly  be s to cke d . 
T h is  i s  e a s i ly  done by a llo w in g  the  c o n ta in e r  to  f l o a t  o r 
p a r t i a l l y  immersed in  th e  ponds w ith o u t u n ty in g  th e  k n o t th a t  
sea led  i t s  o p en ing . When, a f t e r  some tim e , the  tem pera tu re  
o f the  p la s t ic  bag c o n ta in e r  has ro u g h ly  e q u a liz e  to  the  
tem pera tu re  in  th e  pond, the  a c c l im a t iz a t io n  o f s a l i n i t y  be 
s ta r te d .  T h is  i s  e f fe c te d  by in t ro d u c in g  pond w a te r in t o  the  
f r y  c o n ta in e r  in  s m a ll q u a n t ity  and a llo w in g  the  pond w ater to  
m ix w ith  the  H2O in  the  c o n ta in e r .  When the  c o n ta in e r  i s  f u l l  
some o f th e  H2O i s  removed and pond w ate r i s  g a in  in tro d u c e d  
in  the  same manner. I t  may be necessary to  re p e a t t h is  process 
f o r  some tim e  (depend ing  on the  s a l i n i t y  d if fe re n c e s )  u n t i l  
a f t e r  the  s a l i n i t i e s  are a p p ro x im a te ly  the  same. The c o n ta in e r  
i s  then  t i l t e d  to  l e t  the  f r y  escape in t o  the  pond.
In  s to c k in g  the  f r y ,  one shou ld  see to  i t  th a t  th e y  w i l l  
be as e ven ly  d is t r ib u te d  as p o s s ib le  over the  pond because the 
n e w ly -s to cke d  f r y  do n o t wander im m ed ia te ly  in  search f o r  fo o d . 
They rem ain where th e y  are l ib e r a te d  f o r  same t im e .
The a c c lim a t iz a t io n  and s to c k in g  o f  sugpo f r y  may be 
done in  n u rs e ry  ponds o r in to  the  re a r in g  ponds. We r e fe r  to  
the  fo rm er as in d i r e c t  s to c k in g  and the  l a t t e r  the  d ir e c t  
method o f  s to c k in g . A t p re se n t th e r e ’ s n o t enough in fo rm a t io n
as to  what the  best method i s . That we h o p e fu lly  would know 
a f te r  t h is  program is  com ple te ly  implemented.
There are seve ra l s to ck in g  ra te s  observed by fishpond 
opera to rs  in  shrim p farm ing and each o f them m erely in d ic a te  
one standard because the s to ck in g  ra te  in  nu rsery ponds and in  
re a r in g  ponds la rg e ly  depends upon a v a i la b i l i t y  o f food and the 
p roduc tion  c a p a c ity  o f the  ponds. Accord ing to  Caces-Borja and 
Rasalan, the s to ck in g  ra te  in  the nu rsery  pond i s  300,000 to  
500,000 f r y  to  a hecta re  in  mono c u ltu re .  A re a r in g  pond w ith  
a good growth o f " la b - la b "  and p rov ided w ith  supplementary 
feed o f anim al p ro te in  can be stocked w ith  2 sugpo ju v e n ile  per 
square meter or 20,000/ha a lthough  the o rd in a ry  p ra c tic e  o f
fishpond owners i s  to  s tock the re a r in g  pond w ith  1 sugpo/m2 
o r 10,000/ha.
In  the case o f P. japon icus  in  Japan, Shigeno was
re po rted  success fu l in  s to ck in g  20-25 ju v e n ile s /m 2 o f H2O.
A very remarkable re a r in g  success was done by Fu jinaga  in  which 
he stocked 150/m2 o f young shrim p. A l l  these experim ents were
done under la b o ra to ry  c o n d it io n s .
In  Naawan la b o ra to ry  the f i r s t  experim ent on c u l t iv a t io n
was stocked w ith  15-20 fry /m 2 or 150,000 -  200,000 f r y /h a .
A t present we have th ree  ponds each w ith  a d i f fe r e n t  s tock in g
  ra te ,  namely: 1 sugpo/m2 , 2 sugpo/m2 and 3 sugpo/m2 .
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W ith  the  im p le m e n ta tio n  o f  t h is  c o o p e ra to rs ' program 
we hope th a t  we can ga the r enough da ta  and in fo rm a t io n  th a t  
th e re a f te r  w i l l  p ro v id e  the  necessary su p po rt in  fo rm u la t in g  
and recommending the  b e s t s u ita b le  s to c k in g  ra te  fo r  a 
p a r t ic u la r  k in d  o f f is h p o n d .
ENVIRONMENTAL REQUIREMENTS OF SUGPO: PHYSICAL 
AND CHEMICAL FACTORS
by 
W arn ita  Desta jo
INTRODUCTION
There are two im po rta n t fa c to rs  in  the  c u ltu re  e n v iron ­
ment o f e ith e r  prawns or f is h e s  th a t s tro n g ly  determ ine the 
s u rv iv a l and growth o f the s tocks: (1) B io lo g ic a l,  and
(2) P hysico-chem ica l fa c to rs .  We are going to  expound on the 
l a t t e r .  Knowledge o f the p h y s ic a l and chem ical fa c to rs ,  such 
as tem pera tu re , t u r b id i t y ,  d isso lve d  oxygen, carbon d io x id e , 
pH, t o t a l  a lk a l in i t y ,  and s a l in i t y ,  e s p e c ia lly  the e f fe c ts  o f 
these fa c to rs  to  the  p ro d u c t iv i ty  o f the pond i s  v i t a l  in  
commercial f is h  fa rm ing .
PHYSICAL AND CHEMICAL FACTORS
A. P hys ica l F ac to rs  
1 . Temperature
Temperature in flu e n c e s  environm enta l fa c to rs  such as 
d isso lve d  oxygen and s a l in i t y  o f the w a te r. A t low 
tem perature more oxygen is  d isso lve d  in  water and a t h igh  
tem perature the  s a l in i t y  o f the water increases due to  
eva po ra tion .
Temperature a c ts  d i r e c t ly  upon the p h y s io lo g ic a l 
processes o f an im a ls, p a r t ic u la r ly  on ra te  o f m etabolism .
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Animals take in  oxygen and g ive  o f f  carbon d io x id e . W ith 
r is in g  tem pera tu re , the ra te  o f oxygen consumption inc re ase s . 
Temperature a lso  a f fe c ts  food consumption in  f is h e s . D a ily  
food consumption in  carp is  fo r  in s ta n ce , g re a te r a t 23- 27°C, 
which i s  the p re fe rre d  tem perature than a t l6 - l8 °C  and a t 
29-30°C.
Temperature has a lso  an e f fe c t  on the spawning o f f is h  
and crustaceans. Carp in  n a tu ra l w a te rs , spawns a t 17°C.
In  case o f the g ra v id  sugpo in  the ha tchery  tan ks , u s u a lly  
spawns a t n ig h t tim e w ith  a tem perature rang ing  from 26 to  27°C.
Regarding t h e i r  s u rv iv a l,  Carp a c c lim a tiz e d  a t 20°C 
has been observed to  have 50% m o r ta l i ty  and 100% m o r ta l i ty  a t 
37 to  39°C. For sugpo, they no rm a lly  su rv ive  a t tem perature 
between 20 to  35°C. In  a c e r ta in  experim ent, Sugpo (P10) 
d ied a t tem perature below 15°C and above 40°C.
2 . T u rb id ity
T u rb id ity  is  due to  ra in s ,  f lo o d s , o r the a c tio n  o f 
f in e ly  d iv id e d  organ ic  m a tte r in  the water o r on account o f 
the  na ture  o f the  pond s o i l  i t s e l f .  I t  may be permanent o r 
tem porary. I t  a f fe c ts  l i g h t  p e n e tra tio n , hence d is tu rb in g  the 
process o f pho tosyn thes is  and is  th e re fo re  un favo rab le  in  




The depth o f water a lso  a f fe c ts  l i g h t  p e n e tra tio n  
in  the bottom la y e rs  o f the pond. Water in  the pond must 
no t be ve ry  deep nor very  sha llow . Too sha llow  pond gets 
warm ra p id ly  and adverse ly  a f fe c ts  the p h y s io lo g ic a l s ta te  
o f the c u ltu re d  s to ck . Very deep w a te r, on the o th e r hand, 
lessens the p h o to syn th e tic  a c t iv i t y  and th e re fo re  low ers the 
p r o d u c t iv ity  o f the pond. T u rb id ity ,  l ik e w is e , has a 
nega tive  e f fe c t  on the p h o to syn th e tic  a c t iv i t y  in  the pond.
B. Chemical F ac to rs
1. D isso lved  Oxygen
D isso lved  oxygen, D .O ., is  o f p rim ary  im portance 
in  i t s  r o le  in  re s p ira t io n  and decom position w ith in  the 
ponds. I t  comes from two sources: a) from the atmosphere,
as a r e s u lt  o f i t s  in te ra c t io n  w ith  the w a te r, and b) from 
pho tosyn thes is  o f phytop lankton  and o th e r submerged p la n ts .
S t r a t i f ic a t io n  o f water in  ponds i s  common, e s p e c ia lly  
du ring  h o t  weather when the re  i s  l i t t l e  or no w ind. When 
water does no t c ir c u la te  through the pond the deeper 
la y e rs  develop a shortage o f oxygen. In  f e r t i l e  water 
co n ta in in g  blooms o f ph y top la nk to n , e s p e c ia lly  a t n ig h t 
the  zone o f w e ll-oxygenated  water becomes r e la t iv e ly  th in  in  
the  upper la y e r  o r to  the water su rfa ce . At n ig h t the supply 
o f oxygen may be reduced to  such low th a t f is h  or prawn have 
too l i t t l e  oxygen fo r  r e s p ira t io n .
-4 -
F ish  c u l t u r is t  can o fte n  save t h e i r  f is h  by supp ly ing  
a e ra tio n  to  the  ponds. Th is  a e ra tio n  d r iv e s  a i r  in to  the 
pond and he lps c ir c u la te  the w a te r. I f  a e ra tio n s  are no t 
a v a ila b le ,  outboard motors o r v a r io u s  manual methods may be 
used to  s t i r  the water and cause c ir c u la t io n  in  ponds.
A e ra tio n  in  the  ha tchery tanks d r iv e s  a d d it io n a l oxygen 
to  the  water and oxygen checks the a c t iv i t y  o f the anaerobic 
b a c te r ia , thus p re ve n tin g  the  p rodu c tion  o f H2S which i s  a 
poisonous gas.
Based on our experim ents, the  le th a l  c o n ce n tra tio n  o f 
D.O. fo r  Sugpo are as fo llo w s :
Zoea s ta g e -------------- 0 .5 4 ppm fo r  25 hours
P o s t la r v a e -------------- 0 .8 l  ppm fo r  5 hours
J u v e n i le ------------------0 .6 4 ppm fo r  2 hours
A d u l t --------------- ---------0.76 ppm fo r  5 hours
The experim ents s ta r te d  w ith  a un ifo rm  D.O. o f 5 . 00 ppm.
2 . Free-Carbon D iox ide
Carbon d io x id e , C02 , is  p resen t in  a i r  a t  3 p a rts  per 
10,000. Pure water a t 1 atmosphere a i r  pressure a t 25°C 
con ta ins  on ly  0 .40 ppm CO2 when in  e q u ilib r iu m  w ith  CO2 in  
a i r .  In  deep w a te rs , much h ig he r CO2 co n ce n tra tio n s  are 
b u i l t  up due to  t h e i r  re lease  by re s p ira t io n  and 
decom position .
PPM CaCO3 S ig n ific a n c e
1 0 - 5 0  1. water no t p rodu c tive
2. CO2 supply is  poor
3 . dangerous to  f is h
50 -  200 1. p ro d u c t iv ity  medium
2. CO2 supply medium
500 l . p ro d u c t iv ity  a lle g e s  to
d e c lin e
2. r a re ly  found
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C oncen tra tion  o f CO2 in  excess o f 15 ppm is  d e tr im e n ta l 
to  pond f is h e s .  Those f is h  able to  gu lp  a i r  a t the surface 
can su rv ive  100 ppm, whereas o f those unable to  gu lp  a i r  
f in d  d i f f i c u l t y  in  b re a th in g  a t 30 ppm and may d ie  a t 
s l ig h t ly  h ig h e r co n c e n tra tio n s ,
CO2 p la ys  in  the p h o to syn th e tic  re a c t io n .  P lanktons 
need th is  chem ical compound fo r  t h e i r  manufacture o f food:
Since water a c id it y  can be a t t r ib u te d  to  the  presence o f
th is  compound in flu e n c e s  the  pH and a lk a l in i t y  o f the 
w a te r. I t  tends to  low er the pH and increases the b ic a r ­
bonate a lk a l in i t y  o f the w ate r.
3. T o ta l A lk a l in i t y
T o ta l a lk a l in i t y  has been taken as a good measure o f 
p ro d u c t iv ity  o f waters by seve ra l au tho rs . H igher a lk a l in i t y  
values g ives  h ig h e r p r o d u c t iv ity  o f ponds.
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A lk a l in i t y  is  la rg e ly  ca lc ium  and magnesium s a lts  and 
more or le s s  e q u iva le n t to  ha rdness  However, i t  i s  no t the 
hardness nor a lk a l in i t y  alone alone th a t is  re spon s ib le  fo r  
h igh  n a tu ra l f e r t i l i t y ,  bu t the fa c t  th a t h igh  calcium  
conten t o f s o i ls  is  u s u a lly  c o rre la te d  w ith  a h igh  con ten t 
o f phosphates, n itro g e n  and o the r p la n t n u tr ie n ts .
The c y c l ic  carbon p r in c ip a l ly  u s e fu l in  photosyn thes is
is  th a t present as fre e -C O2 and h a lf  o f  i t  i s  p resen t as
b ica rbo na te , HCO3 . Where p lank ton  is  abundant in  the zones
o f a c tiv e  pho tosyn thes is  o fte n  a l l  fre e  CO2, has been used
up p lus  most o f a l l  o f th a t re leased from the b ica rbona tes
as the CO te n s io n  decreases; 2
so th a t the pH r is e s  to  9 . 5 o r 10.0
T o ta l a lk a l in i t y  is  in v e rs e ly  p ro p o r t io n a l to  pH.
I f  the t o t a l  a lk a l in i t y  i s  h igh  the pH i s  low .
4. Hydrogen Ion  C on cen tra tion , pH
The measure o f the a c id it y  or a lk a l in i t y  o f a s o lu t io n  
is  expressed in  pH. Pure water has pH va lue o f 7 , which is  
n e u tra l.
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A s o lu t io n  w ith  pH 5 is  10 tim es a c id ic  as one w ith  
pH 6. One w ith  pH 4 is  100 tim es as a c id ic  as one w ith  
pH 6. pH va lues rang ing  from 7- 9 i s  a c h a ra c te r is t ic  o f 
good water s u ita b le  to  f is h  l i f e .  W hile pH le s s  than 6.0 
and more than 10.0 is  found u n s u ita b le .
5 . S a l in i t y
The con ten t o f d isso lve d  s a lts  in  sea water is  
u s u a lly  expressed as s a l in i t y .  Prawns can l iv e  w ith in  a 
wide range o f s a l in i t y .  They can s u rv ive  a t s a l in i t y  range 
from 10-40 o/oo
Abrupt changes in  s a l in i t y  i s  ha rm fu l to  prawn.
CORRELATION OF CHEMICAL FACTORS
From our experim enta l ponds, data are c o rre la te d  as:
H20 temp. D.O. PH To. Al k . S a l in i t y CO2
6 AM low low low h igh low h igh
3 PM high h igh h igh low h igh low
In  the ha tche ry  ta n ks , since the  water i s  no t d i r e c t ly  
exposed to  the  sun, and a lso  supp lied  w ith  a e ra tio n , the 
f lu c tu a t io n  o f chem ical fa c to rs  i s  no t much as compared to  
th a t in  the experim enta l ponds.
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S a l in i t y
ppm
CO2
6 AM 24 -28 2-6 7-8 100-190 23-30 0-10
3 PM 30-36 6-12 8 -8 .5 90-170 30-35 n e g lig ib le
HATCHERY TANKS:
9 AM 26-29 4-8 7 -8 .5 100-150 28-33 n e g lig ib le
NUTRITIONAL REQUIREMENTS OF SUGPO IN HATCHERY 
AND IN PONDS
by 
Helen Jamboy V icente
INTRODUCTION
The in c re a s in g  w orld  demand fo r  p ro te in  ushers a 
widespread and in te n s iv e  search fo r  new sources. R ecen tly , 
the  aquacu ltu re  ven tures o f many c o u n tr ie s , p a r t ic u la r ly  in  
shrimp and prawn1  c u ltu re ,  are g iven se rio u s  c o n s id e ra tio n .
In  the P h ilip p in e s  the promise o f  the new in d u s try  as a new 
source o f food p ro te in  supply and a d d it io n a l income to  i t s  
teeming p o p u la tio n , has s tim u la te d  in -d e p th  research  on the 
c u ltu re  and c u l t iv a t io n  o f i t s  n a tiv e  spec ies , sugpo, 
spearheaded by two research  in s t i t u t io n s -  the MSU In s t i t u t e  
o f F is h e r ie s  Research and Development and the A quacultu re 
Department o f the  Southeast Asian F is h e r ie s  Development 
Center (SEAFDEC) .
NUTRITION OF SUGPO UNDER NATURAL CONDITIONS
The gu t o f sugpo i s  composed o f a mouth w ith  a sho rt 
esophagus which leads in to  a la rg e  capacious ca rd iac  and 
p y lo r ic  stomach which i s  equipped w ith  a g a s tr ic  m i l l  and 
hepatopancreas (F ig .  1 ) .  The esophagus, ca rd iac  stomach and 
the in t e r io r  h a l f  o f  the p y lo r ic  stomach w ith  the g a s tr ic  m i l l
1 See d if fe re n c e s  between shrimp and prawn in  Table 1
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or median teeth are parts of the foregut. The midgut is limited 
to the posterior half of the pyloric stomach. The hindgut 
refers to a long intestine extending from the pyloric stomach 
through the abdomen and opens to the exterior on the ventral 
side of the telson.
Little is known concerning the actual nutrition of 
sugpo. Under natural conditions they feed on the bottom 
epiflora (plants) and epifauna (animals) of the mud substrata and 
as such, they are described as "omnivorous scavengus" or 
"detritus feeders". Findings on gut analyses show the presence 
of indigestible remains (chitin fragments, annelid jaws and setae, 
etc.), organic detritus, algal material, small organism contained 
in the mud, and sand.
During digestion, digestive juices are produced almost 
entirely by cells of the hepatopancreas. Since sugpo does not 
chew their food effectively with the mouthparts, food chewing 
or grinding is the function of the gastric mill. Intensity 
of food ingestion is correlated with the degree of fullness of 
the gastric mill. Based on observations, within several 
minutes after a starved sugpo is given abundant blended food, 
the anterior chamber of the proventriculus fills to capacity. 
Ingestion ceases until some food has passed through the 
gastric mill. Defecation may begin in an hour after feeding 
and reaches a peak in 4 to 6 hours.
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CRITERIA OF GOOD NATURAL AND SUPPLEMENTARY FOOD IN COMMERCIAL 
SUGPO PRODUCTION AND CULTIVATION
There are c e r ta in  c r i t e r ia  to  be observed in  the
s e le c tio n  o f  food to  be g iven  to  sugpo a t d i f fe r e n t  la r v a l
stages and to  a d u lt .  The fo llo w in g  a re :
A. Q u a lity
A . l  Good N u t r i t io n a l  Value
In  co n s id e rin g  sugpo n u t r i t io n  one must recogn ize 
the  v a r io u s  developm ental stages (n a u p liu s , zoea, 
m ysis, post la rv a e , ju v e n ile  and a d u lt)  because each 
stage re q u ire s  c e r ta in  env ironm enta l c o n d itio n s  re la te d  
to  the  p h y s io lo g ic a l c o n d it io n  o f the  anim al as w e ll 
as to  i t s  feed ing  c h a ra c te r is t ic s .
Sound n u t r i t io n  determ ines grow th, m a tu ra tio n , 
and re p ro d u c tio n . N u t r i t io n a l  requ irem ents fo r  growth 
and metabolism c o n s is t o f d i f fe r e n t  c lasses o f n u tr ie n ts .  
These n u tr ie n ts  are the  food elements which are the end 
p roducts  o f d ig e s tio n  such as:
(1 .1 ) AA (amino a c id ) : The b u ild in g  b lock  o f P ro te in .
P ro te in  i s  a body b u i ld e r .  Sugpo is  made up o f 
protop lasm  which in  tu rn  is  composed o f n itrogenous 
compounds. P ro te in  i s  the on ly  food element c o n ta in in g  
n itro g e n  and is  th e re fo re  e s s e n tia l to  sugpo d ie t .
P ro te in  i s  composed o f AA (amino a c id ) which is  necessary
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in  a lm ost every m e tabo lic  processes (g row th , replacem ent 
and re p a ir  o f t is s u e  c e l ls ) .  I t  i s  i n the form o f 
amino ac ids  th a t p ro te in  is  absorbed t hrough the 
in te s t in a l  w a ll and in to  the b lood .
In  the fo rm u la tio n  o f feeds i t  has been found th a t 
the  amount o f re q u ire d  crude p ro te in  ranges front 40-60% 
fo r  f is h e s .  In  the search o f shrimp crude p ro te in  
requ irem en t, researches in  Japan revea led  th a t the value 
was g e n e ra lly  p ro p o r t io n a l to  the  p ro te in  con ten t rang ing  
from 60 to  75%, W ith  th is  f in d in g ,  i t  is  known th a t 
shrimps re q u ire  h ig he r amount o f p ro te in .  In  th is  
connec tion , in  the. e v a lu a tio n  o f  n u t r i t iv e  va lue o f a 
g iven  shrimp feed , i t  should be made as a standard to  
f in d  out whether or no t the amino ac id  components in  
the feed approxim ate the requ irem ents o f the shrimp 
(Table 2 ) .  In  the s e le c tio n  then o f m a te r ia ls  fo r  the 
fo rm u la tio n  o f feeds, t h e ir  amino ac ids  con ten t is  the 
p rim ary  c o n s id e ra tio n .  Table 3 shows amino ac id  
a n a ly s is  on common shrimp feeds. From th is  da ta , i t  is  
h ig h ly  s ig n if ic a n t  to  f in d  th a t amino ac ids  com position 
he ld  by the feeds o f h ig he r e f f ic ie n c ie s  is  approximated 
to  th a t found in  the shrim p. The best among the te s te d  
feeds are short-necked clam and squid meal. These con ta in  
amino ac ids  th a t are very c lose to  th a t o f the shrim p.
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Next in rank is vegetable soy-bean protein of whose 
amino acids approximate that of the shrimp than the 
crustacean brine shrimp. Whale meal, on the other 
hand, is rich in the amount of amino acids but the 
composition is different from that of the shrimp. The 
same is true with fish meal which is short in the 
content of basic amino acids essential for shrimp growth 
like phenylalanine, lysine, histidine and arginine.
Lack of these elements is found to lower the food 
efficiencies of fish meal, as evidenced in the feeding 
experiment done by Shigeno in Japan. Other identified 
amino acids necessary for shrimp growth are threonine, 
valine, methionine, isoleucine, leucine and triptophane.
(1.2) Simple Sugars
It is in this form where carbohydrates (CHO) is being 
absorbed in the blood. Carbohydrates are utilized by the 
tissue cells for energy or carried to the muscles where 
they are stored for future use. Table 3 shows certain 
percentage of CHO in some feeds used for shrimps.
(1.3) Fats
These are the richest source of energy. Weight for 
Weight basis, they yield more than twice as many energy 
units of either CHO or protein. Fats are utilized by
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the body in  metabolism th e ir  o r ig in a l  form or as f a t t y  
ac ids  o f which a l l  fa ts  are composed. S tored fa ts  
serve as a reserve supply o f energy and to  a c e r ta in  
ex te n t as in s u la t io n  in  the body. Table 3 a lso  shows 
fa ts  con ten t on te s te d  shrimp feeds.
( l . 4) V itam ins
V itam ins  are chem ical substances manufactured 
in  p la n ts  and found deposited in  anim al t is s u e s . They 
are e s s e n tia l to  l i f e  and good h e a lth . In  extrem ely sm all 
amounts they govern and re g u la te  many im po rtan t fu n c tio n s  
o f the body such as m etabolism . Example o f v ita m in s  used 
w ith  sugpo feeds are th ia m ine , r ib o f la v in ,  n ic o t in ic  a c id , 
b io t in ,  f o l i c  a c id , ch o lin e  c h lo r id e , menadione, asco rb ic  
ac id  and cyanobalam in. Table 4 g ives the com position o f 
v ita m in  m ix tu re  in  mg % in  shrimp d ie t .
(1 .5 ) M in e ra ls
These are chem ical substances fo r  b u ild in g  and 
re p a ir in g  t is s u e  c e l ls  and re g u la t in g  body processes. 
Im po rtan t m ine ra ls  are Ca, 0 , Fe, I ,  Na, K. Mn, C l, -  Mg 
Common m ine ra l s a lts  used w ith  shrimp feeds are K2 HPO4 (10%) 
Ca2 (PO4) 4 (15%) and C a -la c ta te  (75%) .
To fu r th e r  eva lua te  good n u t r i t io n  fo r  sugpo is  to  
use growth fa c to r  as an in d e x . Growth i s  a process which
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in v o lv e s  increase in  the number and s ize  o f c e l ls  composing 
the  organism.
Growth as e ffe c te d  by food can be measured by 
c a lc u la t in g  gross feed convers ion e f f ic ie n c y  (Eg) by 
the  fo rm u la  adapted from B r e t t ,  e t a l. (FAO p u b lic a t io n  1970):
where:
G = growth 
I  = food in ta k e
Then:
food convers ion r a t io  = 2 .4 
food convers ion e f f ic ie n c y  = 50%
Another way o f s o lv in g  growth i s  by adapting  the 
Shigeno fo rm u la  as presented below:
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Where:
Wo = i n i t i a l  body w eight (average) in  grams
W = f in a l  average body weight in  grams
no = i n i t i a l  number a t the s ta r t
n = f in a l  number a t ha rvest 
t  = d u ra tio n  o f re a r in g  experiment in  days 
F = t o t a l  amount o f fe e d -in ta k e  in  grams 
D = t o t a l  body weight o f dead shrimp in  grams
The f i r s t  convers ion e f f ic ie n c y  fo rm u la  i s  sim ple 
than the second. Whichever i s a p p lie d  p rov ides  an 
extrem ely u s e fu l measure o f the growth phenomenon fo r  
i t  in d ic a te s  both the c ircum stances under which the 
anim al is  most e f f ic ie n t  and the c r i t e r io n  fo r  most 
economical use o f the feed .
A .2 Food p re fe rence and u t i l i z a t io n  e f f ic ie n c y .
L im ite d  knowledge e x is ts  on both food pre ference 
and u t i l i z a t io n  efficiency. C e rta in  species c h a r a c te r is t i ­
c a l ly  show changes in  food p re fe rences and feed ing  h a b its .
Food p re fe rences and u t i l i z a t io n  e f f ic ie n c y  are due to  the 
impact o f d i f fe r e n t  feeds o r in d iv id u a l n u tr ie n t  components 
on the f la v o u r  o r o rg a n o le p tic  q u a l i ty  o f shrim p. O rgano lep tic  
q u a li ty  o f shrimp has something to  do w ith  the a ttra c tive n e ss , 
o d o r ,  and ta s te  o f the food g ive n . T ex tu re , s ize  and
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shape would be o th e r fa c to rs  to  cons ider which has 
e f fe c ts  on the in g e s tio n  and d ig e s tio n  o r m orpho log ica l 
s tru c tu re  o f feed ing  a d ap ta tion  o f sugpo,
B. Comparative Low Cost Feeds
In  sugpo fa rm ing  cheaper cost o f p rodu c tion  would depend 
on pond p r o d u c t iv i ty  and pond c a rry in g  c a p a c ity . Pond p r o d u c t iv ity  
is  a r e s u lt  o f  the in te rp la y  o f many fa c to rs ,  such as the depth 
o f the water in  the  pond, the q u a l i ty  o f the w ate r, the  q u a n t ity  
o f fre s h  water a llow ed in to  i t ,  the tem perature o f the  water and  
i t s  su rround ing , the  com position  o f the  f is h  p o p u la tio n  and the  
type o f pond s o i l .
The degree o f p r o d u c t iv ity  v a r ie s  even in  between two 
ad jacen t ponds. Th is  is  a re s u lt  o f the  a b i l i t y  to  produce more  
n a tu ra l feed as " la b - la b " which houses p lank ton  and bottom an im a ls . 
The ra te  o f increase  o f these sm a ll u n ic e l lu la r  p la n ts  is  markedly 
c o n tro lle d  by the in te n s i ty  o f the p re v a il in g  l i g h t  and to  a 
le s s e r ex te n t by the ambient tem perature . To produce and 
m a in ta in  a la rg e  p o p u la tio n , adequate n u tr ie n ts  in  the form 
o f in o rg a n ic  n itro g e n  and phosphorous compounds, m inor 
n u tr ie n ts  and d isso lve d  CO2 must be made a v a ila b le .  And th is  is  
being done by f e r t i l i z a t i o n .
Pond p ro d u c t iv i ty  does no t app ly to  the p rodu c tion  o f 
weeds in  ponds. A weed i s  a p la n t th a t grows in  a lo c a t io n  
where i t  i s  no t wanted. A qua tic  weeds in  ponds d iv e r t
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the flo w  o f the bas ic  n u tr ie n ts  (N-P-K), CO 2, and s o la r energy 
from the de s ired  form o f p la n t l i f e  to  an undes irab le  one.
The id e a l food cha in  in  growing sugpo is :
In  ponds where supplem ental feed ing  i s  be ing done, weeds 
in te r fe r e  w ith  fee d ing  o f the  sugpo. F u rth e r, where la rg e  
amounts o f weeds are p resen t du ring  pe riod s  o f c loudy weather, 
the needs o f D.O. may exceed the pho tosyn thes is  in p u t ,  
causing sugpo losses from reduced O2 in  ponds. Example o f these 
weeds are fila m e n to u s  algae ( lu m u t) , h yd ro d ic tyo n , p ith o p h o ra , 
and potamogeton.
Pond c a rry in g  c a p a c ity  i s  a term used to  denote maximal 
a tta in a b le  y ie ld  fo r  a g iven  season, ta k in g  in to  c o n s id e ra tio n  
o f op tim a l increase  in  d a i ly  grow th. I t  was found out th a t h ig h e r 
tem perature reduce c a rry in g  ca p a c ity  because o f a g re a te r demand 
fo r  O2 by the c u ltu re d  species and by m icrooorganisms (a lg a l 
grow ths, p ro tozoa , and b a c te r ia )  th a t commonly accompany i t .
The c r i t e r io n  which l im i t s  the c a rry in g  ca p a c ity  in  t h is  
case is  the re d u c tio n  o f oxygen le v e l to  6 ppm. The O2 supply 
must be s u f f ic ie n t  to  m a in ta in  normal growth (7 -9  ppm).
Weeds can reduce the ca p a c ity  o f a g iven pond by 
in h ib i t in g  la te r  development o f phy top lank ton  to  support the 
des ired  f is h  p o p u la tio n  th roughout the grow ing season.
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C o n tro l o f  the  growth o f weeds may be done by em ploying manual 
la b o r , in tro d u c in g  he rb ivo rous f is h  and us ing  o f capper s u lfa te  
o r lim e .
C. R ead ily  A v a ila b le  Feeds
For sugpo food to  be ca tego rized  as re a d ily  a v a ila b le  
i t ,  must be obta ined lo c a l ly  a t any g iven tim e i f  the  needs fo r  
i t  a r is e s . And s ince shrimps have a h igh  m etabo lic  ra te  when 
a c tiv e  or when i t s  food reserve is  low , the food supply is  
extrem ely im po rta n t to  the growth o f the an im a l.
FOODS UTILIZED IN EXTENSIVE AND INTENSIVE CULTURES OF SUGPO 
AND NUTRITIONAL PROBLEMS
A. Food Used in  P roduction  and C u lt iv a t io n  o f Sugpo
E xtens ive  c u ltu re  in v o lv e s  the use o f n a tu ra l bodies 
o f water w ith  m in im al c o n tro l o f the environm ent, com p e titio n  
and p re d a tio n . Sugpo f r y  come from n a tu ra l sources and feed on 
n a tu ra l food in  the  water which may be added w ith  m inim al 
a r t i f i c i a l  food . I t  i s  a lo w -d e n s ity  c u ltu re  method which 
u s u a lly  in v o lv e s  low c a p ita l  inves tm en t, and th u s , p r o f i t s  
can be low and v a r ia b le .  In te n s iv e  c u ltu re  on the o th e r hand, 
i s  expensive as i t  may n e c e s s ita te  the c o n s tru c tio n  o f h a tc h e rie s , 
raceways and ponds. C u ltu re  is  h igh  d e n s ity  and thus re q u ire s  
f u l l  c o n tro l over ha tche ry  supp ly  o f sugpo f r y .  A r t i f i c i a l  
food is  used, supplemented by n a tu ra lly -d e v e lo p e d  food.
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In  in te n s iv e  sugpo f r y  p rodu c tion  types of  food g iven in 
Table 5 prove to  be good in  a t ta in in g  h ig he r s u rv iv a l ra te s . 
TABLE 5 . FOOD USED IN SUGPO FRY PRODUCTION
FOOD Stages
| Zoea Mysis P ostla rvae
Diatoms : + + +
S ing le  C e ll + + +
P ro te in (B read  ye a s t,  
fodder ye a s t, b a c te r ia  
f lo c k )  :
+ + +
Ju ice  (E e lg rass ,  
filam e n to us  algae  
sargassum) :
+ +
Cake (soya bean, mongo bean +
B ra c h io n u s /c h lo re lla  + +
Artem ia  n a u p l i i  + +
Minced clam + +
Shrimp meal +
Formula feed (p e lle te d  s q u id  
meal p lus  o th e r  
in g re d ie n ts )
+
Sugpo c u l t iv a t io n  feeds cou ld  be enumerated as fo llo w s :
1. la b - la b  (d ia tom s + b lue greens + zooplankton)
2. " lu m u t"  ( f i le n to u s  algae + diatoms + zooplankton)
sk in  o f cow o r carabao
4 . b ia  (b a g t is )
5 . minced f i s h  ( t i la p ia )
6. clam meat ( amahong)
7 . Shrimp
8. co n ce n tra te d  a lg a l frozen  foods
9« d r ie d  shrim p heads and waste l e f t  a f t e r  p rocess ing  and 
mixed w ith  r ic e  bran
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The a b i l i t y  o f sugpo p o s tla rva e  to  accept n o n - l iv in g  
food makes i t  b e t te r  s u ite d  fo r  in te n s iv e  c u l t iv a t io n .  How­
eve r, w ith  increase  in  s ize  o f the m aturing  an im a l, the s ize  
o f the food p a r t ic le s  should be p ro p o r t io n a lly  increased . 
Percentage s u rv iv a l o f P.  monodon p o s t- la rv a e  on va rio u s  foods 
is  g iven in  Table 6. W hile minced clam has been used as the 
main bu lk  o f sugpo food , researches to  be undertaken are geared 
to  the development o f " a r t i f i c i a l "  or s y n th e tic  d ie ts . Feed­
in g  dosage o f the supplementary food is  s t i l l  to  be d e te r­
mined, so th a t the e f fe c ts  o f decom position o f u n -u t i l iz e d  
food in  the growing ponds w i l l  cease to  be a se rio us  problem .
Table 6. S u rv iv a l Rate % o f Advance Stage o f 
P. Monodon Post Larvae Fed w ith  
Various foods (MSU-IFRD), 1973-1974










A r temia √ √ √
Minced Clam √ √ √
Bread Yeast √ √ √
D in o f la g e lla te √ √ √
Protozoans √ √ √
Count a t  N auplius 288,000
332,640 423,360
Stage 1 , 072, 138
Count a t ha rves t 195,000
530, 000
60,000 60,000
Percentage S u rv iv a l 
a t ha rves t
67.71 46.64
18.04 14.17
B. Problems in  Shrimp N u t r i t io n
The fo llo w in g  are o f im po rtan t co n s id e ra tio n  in  the 
n u t r i t io n  o f shrim p:
1 . D e te rm ina tion  o f an O ptim al Feeding Environm ent.
To determ ine the environm enta l fa c to rs  th a t enhance feed ing  
e f f ic ie n c y , i t  i s  necessary to  experim ent on tem perature and 
s a l in i t y  requ irem en ts , e f fe c ts  o f a e ra tio n ; e f fe c t iv e  removal 
o f w a te rs /se d im e n ta tio n , as w e ll as the e f fe c ts  o f  po ss ib le  
contam inants in  the  w a te r.
2 . Tbs in h e re n t v a r ia b i l i t y  i n  the  an im a l. D iffe re n ce s  
in  growth ra te s  among in d iv id u a l shrimp seem to  be g re a te r than 
those observed in  some o th e r an im a ls . Th is  in h e re n t v a r ia b i l i t y  
makes in te r p r e ta t io n  o f da ta more d i f f i c u l t  e s p e c ia lly  in  the 
comparison o f groups o f  10-20 in d iv id u a ls .  A mean from th is  
p o p u la tio n  growth w i l l  be markedly a ffe c te d  by the presence o f 
one ra p id  o r one slow grow ing shrim p. A lthough a ttem pts have 
been to  made to  choose an im als o f a un ifo rm  age and s ize  w ith
a known fee d ing  h is to r y ,  v a r ia b i l i t y  i s  s t i l l  an im po rtan t 
fa c to r  to  be considered by in v e s t ig a to rs .
3 . The s e le c t io n  o f  the  form o f food in  i t s  in g re d ie n ts . 
Food fo r  shrimp should re ta in  i t s  form and cons is tency  fo r  a 
number o f hours in  w a te r. I t  must a lso  be a t t r a c t iv e  and 
a v a ila b le  to  the  stage to  which i t  i s  p resen ted . The food 
form whether a f la k e  in  the  w ater column o r a p e l le t  on the
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b o tto m, should be determ ined based on the behaviours o f a 
g iven s tage. For example, the tendency o f sugpo P1- P5 
to  spend much o f t h e i r  tim e in  the water column may account 
the success o f  l i v e  brachionus s p ., copepod or b r in e  shrimp 
n a u p li i  as food . These food organisms are fre q u e n tly  
encountered and thus in g e s te d , s ince they swim a c t iv e ly  in  
the water column.
4 . The p re s e n ta tio n  o f  the data in  a form u s e fu l to  
o th e r in v e s t ig a t io n s  and to  the commercial m a r ic u l tu r is t .
Because our data must e v e n tu a lly  be o f use to  the commercial
a q u a c u ltu r is t , the use o f s im p le , d ire c t  p re s e n ta tio n  of 
data is  more d e s ira b le . For example, growth presented as
percen t increase  e ith e r  in  mean weight o r biomass is
com plica ted when comparison between groups o f anim als o f
d i f fe r e n t  i n i t i a l  w eight i s  taken fo r  pe rcen t increase  is
in v e rs e ly  re la te d  to  i n i t i a l  w e igh t. To have s im p le r  data
p re s e n ta tio n  on grow th , growth should be taken as a fu n c tio n
o f tim e . Thus graph ing o f the  data may be understood b e t te r
w ith  mean w eigh t on the Y -a x is  and elapsed tim e on the  x -a x is .
CONSIDERATION IN DEVELOPMENT OF "ARTIFICIAL OR SYNTHETIC DIET 
RATION FOR SUGPO
The food supply fo r  the la r v a l  and p o s t la rv a l stages o f 
sugpo is  a ch a lle n g in g  problem . In  th is  rega rd , the 
encapsu la tion  and pelle ted food ra t io n  may o f fe r  the  g rea t
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p o s s ib i l i t y  o f the  development o f a com ple te ly  c h e m ica lly - 
de fined  foo d . 
The techn iques o f m ic ro -en capsu la tion  and p e l le t in g  
c o n s is ts  o f en c los ing  sub s tra tes  (s in g le  or mixed m a te r ia ls , i . e .  
squid meat and v ita m in s  and m ine ra l s a lts )  w ith in  a developed 
b in de r or w a ll (s ta rc h , gulaman o r a g a r-a g a r), S e le c tio n  and 
com bination o f a ty p ic a l  b in de r can c o n tro l f le x ib i l i t y  or 
p e rm e a b ility  o f the  w a ll to  e f fe c t  c o n tro lle d  re lease  o f the 
nuc leus. Th is  slow le a ch in g  o f n u tr ie n ts  w i l l  a t t r a c t  shrimp 
and s tim u la te  th e i r  feed ing  response. D ens ity  o f the capsule or 
p e l le t  should a lso  be no ted . Th is  has something to  do w ith  the 
n e u tra l bouyancy o f the fed  in  sea water or i t s  ra p id  s in k in g  to  
the bottom . I f  these processing  techniques w i l l  be f u l l y  
developed i t  m ight be the e x c e lle n t v e h ic le s  fo r  the in tro d u c t io n  
o f hormones and o th e r chem ical re g u la to ry  substances th a t w i l l  
in flu e n c e  the behav io r and growth o f sugpo la rv a e , post la rva e  and 
a d u lts .
FIGURE 1.  Stomach of Penaeus monodon (Fabricius). (A) Lateral View, 
(B) Sagital section.
Table I
D iffe re n c e s  between shrimp and prawn
FACTORS SHRIMP PRAWN
1. Fam ily
2. G i l ls
3 . C h a ra c te r is t ic s  
abdominal p le u ra  
o f 2nd segment
Penaeidae  Palaemonidae
D endrobranch ia te  p h y llo b ra n c h ia te
do no t ove rlap  
w ith  f i r s t
abdominal 
p le u ra
overlaps 
w ith  f i r s t  
abdominal p le u ra
4 . Example Penaeus monodon Macrobrachium
ro senb e rg ii




L o c a li ty
P. m ergu iensis P. monodon M. monoceros P . ja p o n ic u s P. j aponicus



















C o m p o s itio n  
%
A s p a rtic  ac id 5. 9 9 11.80 5.47 10.62 5.74 15.25 5.38 1 1 .38 5.03 12.18
Threonine 2.13 4.20 2.09 4.06 1.48 3.93 2 .23 4.72 1.81 4. 38
S erine 2.18 4.29 2.08 4. 04 1.44 3.83 1.87 3.96 1.71 4.14
G lutam ic a c id 8 .39 16.53 8.53 16.56 6.08 l6 .16 7.71 16.31 6.76 16.37
Pr o l in e 1.84 3.62 2.25 4.37 1.28 3.40 1.62 3.43 1.70 4.12
G lyc ine 2.47 4.87 2.79 5 .42 1.73 4.60 2.35 4.97 2.27 5.50
A la n in e 2.97 5 . 85 2.88 5.59 2.09 5 .5 5 ... 2.64 5.58 2.29 5.55
C ystine 0.43 0.85 0.52 1.01 T r . 0 .54 1.14
V a lin e 2.79 5.50 2.84 5 . 51 1.93 5.13 2.84 6.01 2.04 4.94
M eth ion ine 1. 37 2.74 1.32 2.56 1.04 2.76 1.28 2.71 0.92 2.23
Is o le u c in e 2.29 4.51 2.57 4.99 1.86 4.94 2.27 4.80 2.13 5.16
Leucine 3.88 7.64 3.83 7.43 2.86 7.60 3.97 8.40 3.0 5 8.11
Tyros ine 1.84 3.62 1.97 3.82 1.42 3.77 1.79 3.79 1.57 3. 80
P heny la lan ine 2.27 4.47 2.41 4.68 1.67 4.44 2.12 4.48 2.05 4.97
Lysine 4.18 8.23 4.00 7.76 2.92 7.76 3.55 7.51 3 .03 7.34
H is t id in e 1.13 2.23 1.23 2.39 0.88 2.34 1.10 2 . 3 3 1.04 2.52
NH3 0.89 1.75 0.93 1.77 0.60 1.59 0.77 1 .63 0.67 1.62
A rg in in e 3.71 7.31 3.83 7.43 2.61 6.95 3.24 6.85 2.91 7.05
50 .7 7
51.52
37. 63 47.27 41.28
Table 3
Chemical com position  o f shrimp feeds (Shigeno & 
Deshimaru (1972)
Feeds
Percentage on dry bas is
Crude
P ro te in
Fat Carbohydrate
Squid meal 81.38 9.63 5 . 33
Shrimp meal 76 .0 5 2.72 5.57
B rine  Shrimp meal 54.44 4.92 21.48
Marine Yeast 25.63 2.69 63.50
Petroleum Yeast 61.22 2.10 26.24
F ish  Meal 70.47 7.69 1.74
Sperm Whale Meal 78.97 3.83 7.36
F in -back Whale 
Meal 82.34 3 .49 8.82
Soybean-protein 50.39 1.17 41.92
S ho rt- necked clam 84.20 — -
Table 4
Com position o f v ita m in  m ix tu re  used in  shrimp feeds 
(Shigeno, 1972)
V itam ins mg % in  d ie t
T h ia m in e -h y d ro c h lo r id e 5
R ib o f la v in 40
P yrido x in e  -  h yd ro ch lo rid e 10
Cyanacobalamin 0.01
N ic o t in ic  ac id 75
Ca-oantothenate 50
B io t in 1
In o s i to l 200
F o lic  Acid 3
C holine c h lo r id e 250
p-Aminobenzoic ac id 4o
Menadione 2.5
A scorb ic a c id  ( Ca -s a lt 300
C h o le s te ro l 1250
DISEASES AND OTHER CAUSES OF MORTALITIES OF SUGPO 
IN THE HATCHERY AND IN PONDS
by
Anton io  C. V i l la lu z
Sugpo l ik e  any o the r l i v in g  th in g , get s ic k . They are 
sub jec t to  a l l  k in d s  o f diseases from the moment the eggs are 
spawned up to  o ld  age.
I t  i s  recogn ized fa c t  th a t poor water q u a l i ty  and 
inadequate n u t r i t io n  are the bas ic  de term inants o f disease 
outbreaks and should be o f p rim ary  concern in  disease c o n tro l.  
Disease i s  an expression o f a complex in te ra c t io n  o f h o s t, 
disease causing organisms and environm ent, and the environment 
as w e ll as the c u ltu re d  organisms are h ig h ly  abnormal i n  
many in te n s iv e -h ig h  d e n s ity  c u ltu re  s itu a t io n s .  The in fe c t io n s  
disease problems th a t have surfaced thus fa r ,  are m ic ro b ia l 
in  o r ig in  -  caused by b a c te r ia , fu n g i and p ro tozoa . Undoubtedly 
as sugpo c u ltu re  in  t h is  coun try  expands, new or p re s e n tly  
unsuspected disease e n t i t ie s  w i l l  emerge and assume p o s it io n s  
o f s ig n if ic a n c e  in  t he commercial p ro d u c tio n .
In  the in te n s iv e  re a r in g  o f f r y  in  ha tchery  tanks, 
environm enta l fa c to rs  are g re a t ly  a lte re d  and outbreaks o f 
diseases occu r. Water used in  the  hatchery, i s  g e n e ra lly  o f 
h igh  s a l in i t y ,  c le a r  and r e la t iv e ly  fre e  from b io lo g ic a l ,  
organ ic and in o rg a n ic  p o l lu ta n ts .  F a ilu re  to  a t ta in  such
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water c o n d it io n  g ive  way to  in fe s ta t io n  o f the eggs by b a c te r ia  
and fu n g i a few m inutes a f te r  spawning, causing very  low 
ha tch ing  r a te . M inute o n e -ce lle d  anim als c a lle d  protozoans 
may a lso  a tta c k  the egg membrane and k i l l  the develop ing 
prawn la rv a e .
A f te r  h a tch in g , the la rva e  are sometimes in fe s te d  by 
fu n g i which g ra d u a lly  invade and rep lace  a l l  t h e i r  t is s u e s . 
The in fe c te d  in d iv id u a ls  tu rn  m ilk y  w h ite  in  appearance and 
become im m obile . M o r ta l i t y  may reach 100%. At tim e s , 
m icroscop ic  p la n ts  (b e n th ic  diatom s) and protozoans a tta c h  
themselves to  the eyes and appendages o f the la rv a e , in h ib i t in g  th e ir  
swimming a c tio n  and fo rc in g  them to  s e t t le  on the bottom o f 
the ha tchery  ta n k . Th is  prevents them from e a tin g , thus 
causing m o r ta l i ty  due to  s ta rv a t io n . On some occasions, 
diatoms and protozoans form a mat on th e  g i l l  su rface  and 
su ffo ca te  and la rv a e . The use o f a n t i - b io t ic s ,  drugs and 
o the r chem icals have been experimented on, bu t no e f fe c t iv e  
c o n tro l has ye t been fo rm u la te d .
On the over-crowded c o n d it io n  o f the ha tchery tank , 
the water q u a l i ty  g ra d u a lly  d e te r io ra te s . The la rva e  extrudes 
gases and substances such as NH4 ; CO2 , and feces which a re  
c o n t in u a lly  b u ild in g  up in  the re a r in g  w a te r, making the 
medium d e tr im e n ta l to  the w e ll be ing o f the la rv a e . The 
la rva e  e v e n tu a lly  d ie  when to x ic  le v e ls  are reached.
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In tro d u c t io n  o f diatoms to  u t i l i z e  NH4 and CO2 in  the 
environment and fre q u e n t changing o f the re a r in g  water to  
d i lu te  the accumulated poisonous m a te r ia ls  are in s t i t u te d  
to  p reven t weakening and re ta rd a t io n  o f the la rv a e .
I t  has been observed th a t diatoms alone are no t 
n u t r i t io n a l ly  s u f f ic ie n t  fo r  the  zoea s tage. V itam ins are 
a lso  needed, such Thiamine or V itam in  B. complex which bread 
yeast can amply p ro v id e .
Sugpo, c u ltu re d  in  sm a ll numbers in  ponds, grow 
v ig o ro u s ly  h e a lth y , w h ile  those c u lt iv a te d  in te n s iv e ly ,  
e a s ily  get s ic k  and growth is  re ta rd e d , again the  v ic tim s o f 
un favo rab le  c o n d itio n s  and n u t r i t io n a l  d e f ic ie n c ie s .  In  a 
pond c o n ta in in g  sm a ll numbers o f sugpo, the environm enta l 
parameters needed fo r  good h e a lth  and speedy growth are w e ll 
taken cared o f by na tu re  and the favo red  food organisms are 
no t exhausted u n t i l  h a rv e s t, w h ile  the  oppos ite  occurs when 
they are c u ltu re d  in  la rg e  numbers w ith in  a l im ite d  space.
There are two p o ss ib le  s o lu t io n s  to  these problem s. 
One is  to  c ir c u la te  the w ater in  the pond w ith  the use o f 
a e ra tio n  o r w ater pump and fu rn is h  the prawn w ith  a r t i f i c i a l  
feeds such as amahong, tra s h  f is h e s  and o ther k in d s  o f food 
r ic h  in  p ro te in .  The o th e r s o lu t io n  is  by ro ta t in g  the 
sugpo in  a number o f ponds, th a t i s ,  t r a n s fe r r in g  them to  a 
p re v io u s ly  prepared pond every two months, the pond area 
p ro g re s s iv e ly  b ig ge r eve ry  t ra n s fe r .
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The environm enta l fa c to rs  in  the fishpond are very 
hard to  c o n tro l.  Heavy ra in s ,  fo r  example, crea te  a s e rie s  
o f changes in  th e  chem is try  o f the pond. S a l in i t y  on 
the surface  becomes lo w e r, r e s u lt in g  in  the s t r a t i f i c a t io n  o f 
the pond w a te r. Th is  c o n d it io n  causes O2 d e p le tio n  on the 
low er la y e r  o f the pond water and s ince  sugpo s tay  on the bottom 
o f the pond, and as they are very s e n s it iv e  to  low oxygen le v e l,  
mass m o r ta l i ty  takes p la ce .
T u rb id ity  or too much suspended mud p a r t ic le s  in  the 
w ate r, e s p e c ia lly  a t h igh  tem perature is  f a t a l  to  the prawns 
be ing c u ltu re d .
The ju v e n ile  sugpo in  the fishpond  may a lso  be in fe s te d  
by b a c te r ia , p ro g re s s iv e ly  d e s tro y in g  the  exoskele ton o f the 
prawn and p ro v id in g  ro u te s  o f e n try  fo r  secondary disease 
causing organism s. These b a c te r ia  are always present in  the 
marine environment and l iv e  on the surface  o f the s h e ll o f 
sugpo. Prawns w ith  th is  disease have brownish c o lo ra t io n  a t the 
back. The e f fe c ts  o f t h is  disease may be e lim in a te d  by m o u ltin g , 
but u s u a lly ,  the u n d e rly in g  tis s u e s  are a lre ad y  damaged by 
secondary invaders  th a t they seldom re co ve r. For p reven tive  
measures, i t  i s  best to  p ra c tic e  the two methods described 
e a r l ie r .
Other sources o f in fe s ta t io n s  o f sugpo in  ponds are the 
protozoans. Heavy in fe s ta t io n s  produce a mat on the g i l l
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surface and o c c a s io n a lly  on the eyes, appendages and carapace, 
causing heavy m o r ta l i t ie s ,  p a r t ic u la r ly  among young in d iv id u a ls  
when the oxygen c o n ce n tra tio n  is  low .
Prawns are not exempt from diseases in v o lv in g   re p ro d u c tive  
organs caused by pro tozoans. The in fe c te d  sugpo are rendered 
s t e r i le ,  weakened o r more vu ln e ra b le  to  o the r environm enta l 
s tre sse s ,
Many p a ra s ite s  o f sugpo from n a tu ra l waters have been 
observed, p a r t ic u la r ly  worms and crustaceans, bu t these have not 
been observed o f s ig n if ic a n c e  to  aquafarm p o p u la tio n s . Some 
o f these may emerge a problem in  the  fu tu re ,  however. As we 
c u ltu re  sugpo more and more in te n s iv e ly ,  d iseases and p a ra s ite s  
w i l l  trans fo rm  in to  g re a te r problems u n t i l  adequate and de fined  
d ie ts ,  as w e ll as e f fe c t iv e  c o n tro l o f water q u a l i ty  can be 
re a liz e d .
ERADICATION AND CONTROL OF PREDATORS 




To be c e r ta in  o f a p r o f i ta b le  ha rves t a f is h  farm er 
should always cons ide r among o th e rs  th a t h is  fishpond is  f r e e  
from p re d a to rs , pests and com pe tito rs  be fo re  s to ck in g  i t  w ith  
prawn f r y  or any o th e r c u lt iv a b le  f is h  f r y .
Meager ha rves t in  fishpond has o fte n  been ascribed  to  
p re d a tio n . Th is  is  in d ic a te d  by the presence o f b ig ge r p reda to ry  
f is h  caught w ith  c u ltu re d  stocks d u rin g  h a rv e s t. An observant 
f is h  fa rm er, however, w i l l  observe th a t p reda to rs  are no t 
l im ite d  to  those anim als which share In  common the c u ltu re  
media w ith  the s tocks . Snakes and even b ird s ,  to o , e s p e c ia lly  
in  unkempt ponds, may c o n tr ib u te  to  the losses o f a f is h  fa rm er.
Not p ro p e r ly  tre a te d  fishponds may become f e r t i l e  breed ing 
place o f m osquitoes, which may p o s s ib ly  compete w ith  the  stocks 
in  the need o f food and oxygen, o r may promote the growth o f 
com pe tito rs  as s n a ils  and p a ra s it ic  worms which may be harm fu l to  
the stocks and i t s  p rim ary  consumers, humans them selves. 
Presence o f unchecked numbers o f burrow ing crustaceans, such as 
crabs and c ra y f is h ,  may i n f l i c t  damages to  the p h y s ic a l s tru c tu re  
o f the ponds. Th is  would mean a d d it io n a l expense to  the 
f is h  fa rm er.
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M a in ta in in g  a p r e d a t o r - f r e e ,  p e s t - f r e e ,  c o m p e t i t o r - f r e e  
f is h p o n d  i s  h o w e ve r a b ig  p ro b le m . I n  th e  f i r s t  p la c e ,  we can 
n o t  e n t i r e l y  d e te rm in e  a l l  th e s e  o rg a n is m s  p re s e n t  i n  o u r  
ponds u n le s s  we do in t e n s iv e  re s e a rc h  on t h i s  m a t t e r ,  w h ic h ,  
t o  s m a ll  f is h p o n d  o p e r a to r s ,  may n o t  a p p e a r p r a c t i c a l .
The p u rp o s e  o f  t h i s  le c t u r e  th e n  i s  t o  s h a re  and exchange 
w i t h  you  k n o w le d g e  on p ro p e r  c u l t i v a t i o n  o f  sugpo th ro u g h  c o n t r o l  
and e l im in a t i o n  o f  p e s ts ,  p r e d a to r s  and c o m p e t i t o r s .  And w i t h  
t h i s ,  as t h e  f i r s t  s te p ,  we may be a t  l e a s t  c e r t a in  o f  b e t t e r  
p r o d u c t io n .
PESTS
P e s ts  a re  th o s e  t h a t  do n o t  p re y  on c u l t i v a t e d  s p e c ie s  
b u t  a d v e rs e ly  a f f e c t  p r o d u c t io n  th ro u g h  v a r io u s  i n d i r e c t  w ays:
1 .  Those t h a t  com pete f o r  fo o d  and space  l i k e  t i l a p i a  
and to p  m inno w . T i l a p i a  was in t r o d u c e d  i n  1950 i n  th e  P h i l i p p in e s ,  
and up t o  now i s  c o n s id e re d  as th e  w o rs t  p e s t  i n  o u r  p o n d s , 
be ca use  th e y  com pete  f o r  fo o d  and d e s t r o y  pond b o tto m  by  t h e i r  
b u r ro w in g  h a b i t  e s p e c ia l ly  d u r in g  b r e e d in g .  They can  be 
e x te rm in a te d  b y  d r a in in g  th e n  d r y in g  o r  d i r e c t  p o is o n in g  o f  
th e  p o n d . Top m innow l o c a l l y  c a l le d  " p a i t a n "  i s  a ls o  a 
c o m p e t i to r  t h a t  was in t r o d u c e d  i n  th e  P h i l i p p in e s  as  a 
m o s q u ito  c o n t r o l .  The same m ethod  can  be used  t o  e x te r m in a te  
t h i s  s p e c ie s .  R e c e n t ly ,  h o w e v e r, t h e r e  have  been r e p o r t s  t h a t  
T i l a p i a  i s  a ls o  a p r e d a to r y  f i s h .
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2. Those th a t d is tu rb  pond bottom and a f fe c t  a lg a l 
growth l ik e  m o llusks and po lychae t worms. In  m o llusks , we 
have fo r  example " tap ok-tapok" , " egu i" , or " suso" .  These 
s n a ils  breed on ponds and h in de r growth o f la b la b . And w o rs t, 
they may be a c tiv e  c a r r ie rs  o f diseases and p a ra s ite s . They 
can be e rad ica ted  by l im in g , po iso n in g , manual la b o r , o r 
d ra in in g  and d ry in g . Polychaet worms are la rg e  b a l lo n - l ik e  
m ucilag inous egg masses th a t  cause death o f f r y  by entanglem ent. 
To e lim in a te  them, ga ther the cocoons and throw them on top
o f d ikes to  d ry . Or, apply phenol or n ic o t in e .
3. Those th a t s e t t le  and grow on s lu ic e  mechanisms h in d e r in g  
the fre e  in te rchange  o f water l i k e  acorn barnacles and o y s te rs . 
Acorn barnacles s t ic k  on wooden s labs and cause c lo g  on the 
screens o r expose wooden s labs to  d ry . A lso  scrape the 
barnacles o f f .  O ysters l i k e  " ta la b a "  grow on wooden and concrete 
gates prom oting growth o f o th e r undes irab le  spec ies . The same 
method can be used to  get r id  o f  them. I n  the case o f t h e ir  
growth on concrete ga tes, scrape them be fore  they become too 
th ic k .
4 . Those th a t bore on wooden s tru c tu re s  l ik e  wood b o r in g  
m ullusk (Teredo sp .) and wood b o rin g  crustaceans (L im no ria  sp .) 
These are m inute organisms causing m inute ho les in  the in n e r 
p o r t io n  o f the wood re n d e rin g  i t  unusable in  few weeks, i f  no t 
p ro p e rly  e lim in a te d . To do so, apply th ic k  coa tings  o f ta r  o r 
use copper compound s o lu t io n .
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5 . Those th a t  do c o n s id e ra b le  damage in  the  d ik e s  by 
t h e i r  b u rro w in g  h a b its  l i k e  crabs and c r a y f is h . Crabs (Fam. 
P o rtu n id a e  and Fam. G rapsidae) th a t  commonly caught a re  
a lim ango , ta la n g k a  and a lic o m o . I f  no t e x te rm in a te d  may 
re n de r ponds u n p ro d u c tiv e  fo re v e r .  G ra y fis h  l i k e  "k o lo k o y "  
( Tha la s s in a  s c o rp io in o id e s ) i s  a ls o  a menace to  ponds. To 
e lim in a te  these p e s ts , n e ts  and tra p s  are commonly used. 
Examples o f  these gears a re  b in t o l , sakag, panukot and a bamboo 
t ra p  fo r  c r a y f is h .
PREDATORS
These are  the  c a rn iv o ro u s  spec ies  o f  f i s h ,  a q u a tic  
snakes, b ir d s  and mammals, th a t  p rey on c u lt iv a te d  spec ies  o f  
f i s h  and c ru s ta ce a n s .
1 . Among th e  p re d a to ry  f i s h  are bugaong (Therapan ja r b u a ) , 
b u la n -b u la n  (M egalops c y p r in o id e s ) , b id b id  (E lp s  h a w a iie n s e s ), 
apahap o r bu lgan  ( La te s  c a lc a r i f e r ) , b ia  o r  goby (Fam. G o b ida e ), 
k a s i l i  o r  e e ls , baracuda (Fam. S p h y ra e n id a e ), e tc .  To c o n tro l 
i s  s im p ly  by d ra in in g  and subsequent d ry in g  o f  pond.
2 . For the  p re d a to ry  r e p t i le s ,  the  most commonly 
encountered  i s  the  w a te r snake ( C erberus rhynchops) . Roestami 
and P i l l a i  re p o r te d  on one snake observed w ith  24  f i s h  
(5  cm t o t a l  le n g th )  in  the  stomach. To c o n t ro l t h is  p re d a to r , 
encourage peop le  to  k i l l  them w ith  weapons, b a ite d  t r a p s ,  po isoned 
b a i t ,  e tc .
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3 . P reda to ry  b ird s  in c lu d e s  herons, k in g f is h e rs ,  
corm orants, f is h  eag les, e tc . They can be m inim ized by 
sca rin g  them away w ith  the use o f the scarecrows, ra is e  scares, 
such as empty cans or bamboo r a t t le s  and b e l ls  across the 
surface  o f the w a te r.
4 . In  p reda to ry  mammals, o t te rs  are l i s t e d . But s ince 
they are no t common in  the P h ilip p in e s , what is  l e f t  as the 
most probable p re d a to r i s  man.
GENERAL PRACTICES IN ERADICATION OF PESTS AND PREDATORS
1. D ra in in g  and d ry in g  o f ponds. T h is  u s u a lly  re q u ire s  
1 to  3 weeks o f p re p a ra tio n . A f te r  d ra in in g  the pond is  d r ie d  to  
c ra ck . I f  m udfish o r da lag or ee ls  are p re se n t, i t  i s  suggested 
to  a llo w  w ater and d ry again* Th is w i l l  remove the burrow ing 
f is h .  The decomposing bodies w i l l  ac t as f e r t i l i z e r .
2 . Use o f in s e c t ic id e s  and po isons. Th is is  e s p e c ia lly  
used to  un leve led  ponds th a t which some p o rtio n s  can no t be 
d ra in e d . The fo llo w in g  are used:
a) D e rr is  ro o t (powder) or " t u b l i " . Use i t  a t the ra te  o f 
4 gm/m3 H2O or in  the case o f s o lu t io n , 0 . 5 ppm.
b) E ndrin  ) 0 .1  to  0 .6  ppm w i l l  be
D ie ld r in  ) ---------- -— considered e f fe c t iv e
A ld r in  ) e lim in a te  a l l  k in d s  o f
Toxaphane ) p reda to rs  and co m p e tito rs .
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B restan -  1 ppm
A qua tin  -  2 ml/ m3 H2O
B ute r WP E x tra  -  0 .5  ppm
c) DDT -  8 to  10 cc/5% s o lu t io n  o f
DDT is  kerosene
d) Sodium cyanide -  com m ercia lly c a lle d  Cyanegg
is  e f fe c t iv e  a t the  ra te  o f
1 ppm.
Of course , the use o f these p e s tic id e s  in  the e lim in a t io n  
o f p reda to rs  has re c e n t ly  been questioned because o f  i t s  re s id u a l 
o r cum ula tive  e f fe c ts  in  the  pond, to  the stock i t s e l f  and 
p o s s ib ly  to  i t s  p rim ary  consumer. E c o lo g is ts  a lso  com plain on 
i t s  d e le te r io u s  e f fe c ts  in  the n a tu ra l eco-system , as in  
creeks, r iv e r s ,  lakes  and the c o a s ta l w a te rs .
3 . Use o f  p e s tic id e s  which ac t subsequently as f e r t i l i z e r .  
Th is  method i s  w ide ly  accepted because o f i t s  double e f fe c t :  to  
c o n tro l p reda to rs  and a t the  same tim e , f e r t i l i z e  the ponds. 
The fo llo w in g  are suggested:
a) Tobacco dust -  broadcasted a t 12-15 kg/ha
b) Tea seed cake (Saponin) -  i s  used in  v a ry in g
c o n ce n tra tio n s : 15-18 kg /ha  -
w i l l  k i l l  f is h  and s n a ils
180 kg/ha -  w i l l  k i l l  s n a ils  
and crabs 
c) R ice bran -  400-600 gm/m2 a t 5 cm H2O depth.
d) Q uick lim e -  l im in g  i s  the s im p le s t f is h  to x in e  
ob ta ined by d is s o lv in g  qu ick lim e  in  
water to  make th ic k  s o lu t io n . I t  i s  
a p p lie d  in  poo ls  and damp areas where 
f is h  are l i k e l y  to  s u rv iv e . I t  i s  used 
a t 1,000 kg per h e c ta re .
POND DESIGN AND CONSTRUCTION
by 
R icardo Esguerra
S e le c tio n  o f pond s i t e :  The s o i l  must be e ith e r  c layey 
o r loamy c la y , as these types can re ta in  water and support good 
growth o f fila m e n to u s  algae and m ic roben th ic  organism. The 
s o i l  pH should be 6.5  to  7 . 5 . S o il  w ith  pH lower than 6.5 
needs heavy l im in g  w h ile  h ighe r than 7. 5 needs a c id ic  
f e r t i l i z a t i o n .  Water supply must be clean and adequate
throughout the ye a r. I t  may come from sea or t id a l  stream s. 
Topography o f the s i te  must be le v e l.  The e le v a tio n  should 
be punch th a t i t  i s  under water du ring  o rd in a ry  low t id e  bu t 
cou ld  be d ra ined by g ra v ity  when d e s ire d . D ra in in g  is  
necessary in  grow ing feed o f f is h e s , h a rv e s tin g  and e ra d ic a tio n  
o f undes irab le  f is h e s . The s i te  should be fre e  from flo o d  
away from s w e llin g  r iv e r s  and ad jacent to  mountainous re g io n . 
Bangos f r y  should be a v a ila b le  in  s u f f ic ie n t  q u a n t ity  and the 
bangos ha rves t must have a ready m arket.
General la y o u t o f bangos fishpond : I t  is  more economical 
to  co n s tru c t and convenient to  manage fishpond i f  the  la y o u t i s  
a square. No o th e r geom e trica l f ig u re  can have the s h o rte s t 
pe rim e te r w ith  a maximum area enclosed than a square. However, 
the fishpond la y o u t may be o f any shape a re c ta n g le , a tra p e z o id . 
The shape o f the pond is  governed by the c o n d it io n  o f the 
a v a ila b le  s i t e .
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A complete bangos fishpond  system has th ree  main ponds, 
namely the n u rs e ry , t r a n s i t io n  o r s tu n tin g  and the re a r in g  
ponds. An a u x i l ia r y  pond may serve as a com bination o f 
ca tch ing  pond and supply canal or head pond.
The nu rse ry  pond c o n s t itu te  1 per cent o f the  whole 
area . I t  i s  d iv id e d  in to  s e r ie s  o f ponds rang ing from 1,000 -  
5,000 sq. m. each. Bangos f r y  are stocked in  the nursery 
pond a t the ra te  o f 50-100 to  a sq. m ., u n t i l  they reached 
f in g e r l in g s  s iz e .
The t r a n s i t io n  or s tu n tin g  pond c o n s t itu te  9 per cent 
o f the whole a rea . Th is  pond i s  d iv id e d  in to  s e rie s  o f ponds, 
each rang ing  from 1-2 he c ta re s . Bangos f in g e r l in g s  are stocked 
in  one s tu n t in g  pond a t the ra te  o f 1-15 f in g e r l in g s  per sq. m., 
to  re ta rd  the growth o f the  f is h  u n t i l  the re a r in g  ponds are 
ready fo r  the  next s to ck in g  crop season.
The re a r in g  pond c o n s t itu te  90 per cent o f the whole 
m ilk f is h  pond area . Th is  pond i s  d iv id e d  in to  ponds w ith  an 
area rang ing  from 5-10 he c ta re s . I t  i s  where m ilk f is h ,  
f in g e r l in g s  are stocked a t the ra te  o f  1 -3 f in g e r l in g s  per 
sq. m. or 1,000 to  5,000 f in g e r l in g s  per hecta re  u n t i l  they 
reached m arketable s iz e .
Tools and f a c i l i t i e s  used in  the fishpond c o n s tru c tio n  
The d ig g ing  b lades g e n e ra lly  used are the Luzon and V isayas type s . 
The form er i s  a f l a t  s te e l about 50 cm, long  and 15 cm. wide 
a t the p o in t and tap e r to  5 cm. toward the  wooden dum b-bell
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shape hand le . Th is is  used fo r  making and b lock  fo r  d ikes 
c o n s tru c tio n  and fo r  excava tion , p re fe ra b ly  used du ring  low 
t id e .  The la t t e r  type is  the same as th a t o f Luzon type 
except the handle which is  a long  bamboo po le  th a t can be used 
du ring  h igh  t id e .
The dug-out banca or f l a t  boat is  used fo r  tra n s p o r t in g  
and b lock  from the p lace o f excavation  to  the place o f d ike  
c o n s tru c tio n  ( d e ta i ls  P I.  V I ) .
A p iece o f wooden s l id in g  board u s u a lly  1" x 12"  x 14 ' 
is  a se t in  in c lin e d  p o s it io n  to  f a c i l i t a t e  the movement o f 
mud b lock  from the p lace o f excavation  to  the place o f d ike 
c o n s tru c tio n  when the d is ta nce  o f source o f mud b lock  i s  near.
The above to o ls  and f a c i l i t i e s  are used m anually in  
group la b o r in  c o n tra c tu a l work. In  a group the re  is  a d iv is io n  
o f la b o r , th a t  i s  one group do the d ig g in g  or mud b lock  making, 
the  second group do the tra n s p o r t in g  o f the mud b locks and the 
th i r d  group do the p i l in g  o f the  mud b locks  to  form the d ik e s .
M ach ineries used in  fishpond c o n s tru c t io n . In  newly 
opened fishpond  s ite s  a mechanical p u l le r  is  used. I t  i s  a 
n a tiv e  in v e n tio n  a m anually operated devise c o n s is tin g  o f 
p u lle y  and gear mounted on a f l a t  boat used in  p u l l in g  or 
up roo ting  l iv e  mangrove tre e  or stumps. A crane w ith  c lan  
bucker mounted on a barge is  used econom ica lly  in  d ike  
c o n s tru c tio n  in  t i d a l  f l a t s  or coves. A b u ll-d o z e r  can be used 
in  swamplands where the s o i l  can support i t s  weight ( d e ta i ls -  
Cabangbang, B arto lom e).
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D ikes and th e i r  c o n s tru c t io n . The main d ike  is  the 
la rg e s t d ike  in  the  fishpond  system and i t  encloses the  whole 
area. U sua lly  the base o f the main d ike  is  5-10 m. w ide, the 
he igh t 1 .5 -2  m ., a t le a s t 0 . 5 h ig he r than the p re v a il in g  
h ig hes t t id e  to  be cons truc ted  and i f  the s i te  i s  a swampland, 
the path o f the d ike  has to  be c lea red  o f a l l  t re e s , stumps, 
d e b r is , e tc .  I f  the s o i l  i s  ha rd , puddle tre n ch  o f 30 cm. wide 
and 50 cm. deep i s  dug along the m iddle o f the path o f the 
d ike  to  m inim ize the seepage underneath. The tre nch  (metcha) 
i s  f i l l e d  w ith  new s o i l  p re fe ra b ly  c layey loam arid fre e  d e b r is . 
The d ike  i s  ra is e d  by p i l in g  and b lo ck  la y e r .  I t  i s  necessary 
to  a llo w  each la y e r  to  slump be fore  la y e r  i s  p i le d .
In  a t i d a l  f l a t  i f  the s o i l  i s  s o f t ,  the o u te r l im i t s  
(to e  and he e l) o f the base o f the  proposed d ike  are f i r s t  
staked p re fe ra b ly  w ith  bamboo po les one meter a p a rt. Bamboo 
m a ttings  o r worn out lumber are set in s id e ,  ag a in s t the po le s . 
The s o i l  w i l l  p ress the m a ttin g  ag a in s t the po les thus p reven ting  
the washing o f f  o f the s o i l  by the wave a c t io n .
The secondary d ike  is  sm a lle r than the main d ik e . I t  i s  
construc ted  when the whole area i s  a lready  enclosed by the main 
d ik e . The purpose o f th is  d ike  is  to  d iv id e  the fishpond in to  
re a r in g  ponds, ca tch in g  o r head pond and supply ca n a l. The 
base o f t h is  d ike  i s  2 - 4 m. w ide, h e ig h t i s  1-15 m. and the 
crown i s  0 .8 -1  m. I t  is  cons truc ted  in  the same manner as 
the main d ik e .
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The nu rse ry  is  the sm a lle s t d ike  in  the system. I t  
d iv id e d  the nu rse ry  area in to  sm a ll ponds and construc ted  
the same manner as the  secondary d ik e . I t  has a base o f 
1-2 m. w ide, h e ig h t 0 .5 /- lm . and the crown 0.5-8m . w ide.
Water c o n tro l ga tes . Gates are in s ta l le d  to  c o n tro l 
the le t t in g  in  and out o f water in  the fishpond  system. 
Each pond should a t le a s t have one ga te . I t  should be 
s itu a te d  in  such a p lace th a t i t  i s  independent from o the r 
pond in  le t t in g  in  and ou t o f w a te r. W ith such c o n d it io n , i t  
i s  p o ss ib le  fo r  one pond to  be dry w h ile  o th e r ponds under 
w a te r. I t  should be con s truc ted  a t the  low est p o r t io n  o f the 
pond to  e f fe c t  t o t a l  dra inage when d e s ire d .
The main gate c o n tro ls  the le t t in g  in  and out o f water 
d ire c t  to  the  sea or t i d a l  stream and s itu a te d  along the main 
d ik e . In  some cases, t h is  is  made o f wood. To make th is  
e f fe c t iv e ,  durab le  and s ta b le ,  i t  should be made o f re in fo rc e d  
concre te .
Muddy o r sandy fou nd a tion  should be improved by bamboo 
p i le s  to  in su re  s t a b i l i t y  o f the ga te . The opening o f the 
gate should be a t le a s t 1 m. wide fo r  every 10 ha. fishpond 
area.
The secondary gate c o n tro ls  the le t t in g  in  and ou t o f 
the water o f a pond to  e ith e r  ca tch ings  o r head pond or supply 
canal and is  s itu a te d  down the i n i t i a l  c o n s tru c tio n  cost o f 
fishpond p ro je c t .
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A wooden gate does no t need fou nd a tion  improvement w ith  
bamboo p i l e .  But i f  the t i d a l  f lu c tu a t io n  in  the lo c a t io n  i s  
g re a t, i t  should have wooden f lo o r in g  to  prevent the scouring  
o f the bottom . A t le a s t 1 m. opening secondary gate is  
necessary fo r  every 10 hectare  pond.
The nu rsery  gate is  the sm a lle s t gate in  the pond 
system. I t  c o n tro ls  the le t t in g  in  and out o f water o f the 
nu rsery  pond to  e ith e r  ca tch in g  pond o r supply ca n a l. I t  i s  
s itu a te d  a long the nu rse ry  d ik e . Th is  gate i s  u s u a lly  
construc ted  w ith  wooden s labs in  the same manner as the 
secondary wooden ga te .
In  some p laces th is  gate is  rep laced  by p ip e s . The 
p ipes may be e ith e r  quadrangular or c i r c u la r .  Quadrangular 
p ipes are u s u a lly  made o f 4 p ieces o f lumber w h ile  c i r c u la r  
are made out o f palm tru n k . L a te ly  concrete o r asbestos 
c ir c u la r  are be ing used.
LAYOUT PLAN FOR AW 8 HAS. BANGUS F ISHPOND
MAIN DIKE= 5 m .b , 15m .h ,2 m .c  
SEC. DIKE=  3m .b , 1 m .h , 1  m .c
PROPOSED LAYOUT OF A ONE HECTARE SUGPO POND
(IM P R O V E D  M E T H O D )
LAYO UT OF A ONE HECTARE FRESH  W A T E R  
F I S H  F A R M
AQUACULTURE FISHERIES IN JAPAN AND IN THE PHILIPPINES 
-  A COMPARISON
H iro s h i MOTOH
At the  o u ts e t, I  would l ik e  to  express my thanks fo r  the  
p r iv i le g e  given me to  be w ith  you th is  m orning. MAGANDANG UMAGA 
PO SA INYONG LAHAT.
I  would l ik e  to  speak th is  morning on the  to p ic  "AQUACULTURE 
FISHERIES IN JAPAN AND IN THE PHILIPPINES -  A COMPARISON". In  
Japan, we have two most popu la r A quacultu re methods, namely: Pond 
C u ltu re  method and Marine C u ltu re  method.
In  the  Pond C u ltu re  method, the f r y  ob ta ined from the h a t­
che ries  by a r t i f i c i a l  p ropagation  techniques or from n a tu ra l 
sources are being reared in  the  c u ltu re  ponds up to  m arketable s ize  
The c u ltu re  o f  Y ellow  t a i l s  and Red Sea Breams are good examples. 
On the  o the r hand in  th e  Marine C u ltu re  method, m illio n s  o f  f r y  
from a r t i f i c i a l  breeding in  h a tch e rie s  are being lib e ra te d  in to  
the  open sea and le t  them grow up to  m a tu r ity  under n a tu ra l con­
d it io n s ,  in s te ad  o f  s to ck in g  them in  c u ltu re  ponds. In  o th e r 
words, th is  type o f f is h e ry  is  a com bination o f  a r t i f i c i a l  and 
n a tu ra l methods and is  sometimes c a lle d  "Farming F is h e ry " . Un­
l i k e  in  Pond C u ltu re , wherein the  products belong to  the  pond 
owners o n ly , in  the  Marine C u ltu re  method, the  products belong 
to  n a tu re , hence, to  everybody.
The pond C u ltu re  in d u s try  is  no t as popu la r in  Japan as, 
i t  is  in  the  P h il ip p in e s . Th is is  due to  the  s c a rc ity  o f  c u l t i ­
vab le  pond areas. In  fa c t ,  we u s u a lly  make use o f  e x is t in g  s a l t  
beds and convert them in to  c u ltu re  ponds. Thus, i f  we ju s t  
depend upon Pond  C u ltu re  method, consumption demand fo r  marine 
products cou ld  never be met.
No. 2
R e a liz in g  the  l im ita t io n s  in  Pond C u ltu re  in d u s try , Marine 
C u ltu re  method was developed by the  Japanese ten  years ago to  he lp  
meet the  demands fo r  marine products and to  re p le n is h  the  decl in in g  
popu la tions  o f  marine resources in  n a tu ra l waters due to  overex­
p lo it a t io n  and due to  in d u s t r ia l  p o l lu t io n  o f  f is h in g  and spawning 
grounds. However, in  o rder to  e f fe c t iv e ly  re p le n is h  the  s tock  in  
the  sea, the re  is  the  problem o f secu ring  m il l io n s  o f f r y  fo r  s to ck ­
in g . Ten years ago, th is  g rea t q u a n t ity  o f  f r y  needed fo r  s to ck in g  
could not be produced a r t i f i c i a l l y .  T h us , du ring  th a t tim e , pond 
c u ltu re  and marine c u ltu re  f is h e r ie s  depended m ain ly  upon n a tu ra l 
sources. A fte r  a few yea rs , however, mass seed p rodu c tion  techn ique 
o f  Kuruma eb i ' s c ie n t i f i c  name, Penaeus jap on icu s) was e s ta b lis h  by 
the  Seto In la n d  Sea F ish  Farming A sso c ia tio n  researchers under the  
le a de rsh ip  o f  D r. Motosaku F u jin ag a . As a r e s u lt  o f  the  p ionee ring  
work o f Dr .  Fu jinaga on Kuruma e b i, a r t i f i c i a l  propagation  techniques 
o f o th e r species -  fo r  example, o the r shrim ps, crab , abalone, f l a t ­
f is h  and ro c k f is h  -  were s tu d ie d  and e s ta b lis h e d . The re s u lts  o f 
the  researches o f f is h e r ie s  u n iv e rs it ie s  and f is h e r ie s  la b o ra to r ie s  
supported by the Japanese government, were propagated to  P re fe c tu ra l 
F is h e rie s  E xpe riment a l  S ta tio n s  and to  f is h e r ie s  coopera tives loca ted  
th roughout Japan.
At present we can produce two hundred m il l io n  f r y  o f  Kuruma 
eb i o r prawn and a lso  seve ra l m i l l io n  f r y  o f  o th e r e d ib le  shrim ps, 
crab , abalone, rock  f is h ,  in  o the rs  in  a ye a r. By the  way, which 
is  more p r o f i ta b le  fo r  fisherm en, Pond C u ltu re  o r Marine C u ltu re ? 
In  my o p in io n , i f  we app ly the  modern techniques in  a r t i f i c i a l  p ro ­
pagation  in  la rg e  sc a le , and i f  we can use cheap, u n p o llu te d  and 
la rg e  pond areas, pond c u ltu re  f is h e ry  is  more p r o f i ta b le  than ma­
r in e  c u ltu re  f is h e ry .  I t  is  because, in  pond c u ltu re  method, we 
can exte rm ina te  the  p reda to rs  and com pe tito rs  e a s ily  and a lso  ponds 
cou ld  be e a s ily  managed than the  n a tu ra l sea. In  the case o f  the 
marine c u l tu r e method, most o f  the f r y  l ib e ra te d  in to  the  sea are 
under the  mercy o f  p re d a to rs . And a ls o , i t  is  a p i t y  th a t the re  
is  no good method y e t on how to  eva lua te  the  re s to c k in g  e f fe c ts .
No. 3
In  s p ite  o f th is  s i tu a t io n ,  the  fisherm en are fo rced  to  re lease  
t h e i r  f r y  in to  the  open sea due to  Japan's geograph ica l l im ita t io n s  
and a lso  due to  p o l lu t io n  o f  sha llow  coa s ta l areas.
The fo llo w in g  are the  steps taken in  the  marine c u ltu re  
method: (T h is  is  i n  the  case o f  Kuruma e b i, Penaeus ja p o n icu s . )
Step I .  A r t i f i c i a l  Seed P roduction  in  the  Hatchery
The mother shrimps used fo r  spawning are u s u a lly  b ig  shrimps 
w eighing over 50 grams on the  average. The la rva e  hatched out are 
reared a r t i f i c i a l l y  up to  s to c k in g  s iz e  o r 20 mm body len g th  fo r  
about 30 days. P re s e n tly , we can produce two hundred m i l l io n  f r y  
o f  the above-mentioned s ize  in  a yea r. On the  average one hundred 
thousand f r y  o r an e q u iv a le n t o f  30 percent s u rv iv a l ra te  from 
n a u p li i  la rva e  to  f r y  s tage, cou ld  be produced from one spawner. 
On the o th e r hand, under n a tu ra l c o n d it io n s , on ly  a sm a ll percentage 
o f th e  la rva e  can s u rv iv e , thus I  th in k  the  e f fe c t  o f a r t i f i c i a l  
re a r in g  is  tremendous. We u s u a lly  use 200 to  500-ton concrete 
tanks in  the  h a tch e ry .
Step I I .  Rearing in  the  Nursery Ponds
The f r y  from the  h a tch e ry , owing to  i t s  ve ry  sm a ll s iz e , 
are not d i r e c t ly  re leased in to  the  sea bu t are f i r s t  reared in  
the  nursery  ponds. Th is is  to  t r a in  them to  escape from enemies, 
t r a in  them to  search and catch th e ir  foods and to  a c c lim a tiz e  them 
to  th e ir  n a tu ra l h a b ita t  in  the  sea. I t  is ,  in  s h o r t ,  a t r a in in g  
fo r  s u rv iv a l.  U sua lly  we keep the  f r y  in  the  nu rsery  fo r  one pr 
two weeks which is  s itu a te d  in  sha llow  co a s ta l waters surrounded 
w ith  a r t i f i c i a l  d ike s .
Step I I I .  Release o f  Fry in to  the  Sea.
G en e ra lly , shrimps are n o c tu rn a l in  h a b it  and are u s u a lly  
observed in h a b it in g  sha llow  co a s ta l waters to  escape from b ig  pre­
d a to rs . Thus, we re le ase  the f r y  in to  the  sea du ring  n ig h t tim e 
o r du ring  the  low est t id e .  Furtherm ore, we appeal to  fisherm en 
to  r e f r a in  from ca tch ing  the  newly re leased young shrim ps u n t i l  
they reach m arketable s iz e .
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Step IV , Recapture o f  the  A du lt Shrimps
A fte r  about  s ix  months the  re leased shrimps reach m arketable 
s ize  o f about 15 cm in  body le n g th . Some o f the  shrimps m igra te  
to  spawning grounds. I t  is  considered good, i f  fisherm en could 
catch th ree  percent o f the  to t a l  number o f  f r y  s tocked.
Now, I  would l i k e  to  comment on the  Aquacu ltu re  F is h e rie s  
in  the  P h il ip p in e s . F rank ly  speaking, I  th in k  the  pond c u ltu re  
f is h e ry  in  the  P h ilip p in e s  has b r ig h te r  fu tu re  fo r  development 
than th a t in  J apan fo r  th e  fo llo w in g  reasons:
1. The f is h  being reared  in  P h ilip p in e  ponds has h ig he r 
growth ra te  because w ater tem perature is  c o n s ta n tly  hijgh, from 
27°C to  31°C and th a t f is h  o r shrimps could be c u ltu re d  th rough­
out the  yea r,
2. There is  le ss  p o l lu t io n  o f  co a s ta l waters by in d u s t r ia l  
p la n ts  and sewage d is p o s a l, except fo r  a few areas,
3 . There are vas t areas o f undeveloped mangrove swamps 
and e s tu a rie s  in  va rio u s  p a rts  o f  th e  c o u n try . A lso , the  p r ic e  
o f  p o te n t ia l pond areas is  much cheaper than th a t in  Japan.
4 . The spawning seasons o f u s e fu l f is h e s  are longer in  the 
P h ilip p in e s  than in  the  tem perate zones, thus more f r y  cou ld  be 
produced fo r  a longer p e r io d .
5. Water management in  c u ltu re  pond could e a s ily  be done 
due to  wide range between low and h igh t id e s .  In  t h is  case, com­
p e t i to rs  and p reda to rs  o f c u ltu re d  f is h  o r shrimps cou ld  e a s ily  
be handled.
6. La b -la b , which is  a conglom eration o f diaroms and zoo­
p lank tons , grow n a tu r a l ly  in  nu rse ry  and c u ltu re  ponds which serves 
as a cheap supp ly  o f feeds fo r  Bangus and o th e r spe c ies . And,  
7 . The p r ic e  o f sea foods is  h igh  and demand is  g re a t. 
In  connection w ith  the  above-mentioned ob se rva tio n s , I  would l ik e  
to  suggest th a t a r t i f i c i a l  seed p rodu c tion  techniques best s u ite d  
fo r  t r o p ic a l  and s u b - tro p ic a l zones co n d itio n s  be s tu d ie d  and 
e s ta b lis h e d , in  o rder to  f u l l y  develop the  f is h  pond in d u s try .
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I  would l ik e  to  suggest fu r th e r ,  th a t Bangus c u ltu re  and 
Sugpo c u ltu re  be g iven p r io r i t ie s  due to  the  fo llo w in g  reasons:
1. Both species have h igh  market va lue and are in  g rea t 
demand.
2. Both grow ra p id ly  in  ponds the  whole year round.
3. Bangus are g e n e ra lly  he rb ivo rou s , s p e c i f ic a l ly  p la n k to n - 
fee de rs . Thus, pond owners cou ld  ju s t  apply both o rgan ic  and in ­
o rgan ic  f e r t i l i z e r s  in  t h e i r  ponds to  grown n a tu ra l feeds. And,
4. Bangus and Sugpo could be c u ltu re d  to g e th e r w ith o u t 
problems a t a l l .  Thus, h ig h e r y ie ld  per acre o f  pond cou ld  be 
expected.
By the  way, the  AQUACULTURE DEPARTMENT o f SEAFDEC, South­
east Asian Fisheries Development C enter, lo ca te d  in  Tigbauan, I l o ­
i l o ,  and the M S U -In s titu te  o f  F is h e rie s  Research and Development 
in  Naawan, Misamis O r ie n ta l,  are now conducting researches i n   
seed p roduc tion  and c u l t iv a t io n  o f  some va lu a b le  marine species, 
Sugpo ( s c ie n t i f i c  name, Penaeus monodon) , Long-legged G iant Prawn 
(Macrobrachium ro s e n b e rg ii) , Alimengo (S c y lla  s e r ra ta ) ,  Alimapag 
( Portunus p e la g iftu s ) , O ysters, Seaweed and o th e r species o f h igh  
economic va lu e s . I t  is  hoped th a t SEAFDEC would in  some day con­
t r ib u te  to  the  f is h e r ie s  economic development o f  the  co u n try .
I t  is  observed th a t p o pu la tion  growth increases remarkably 
around the  w o rld  every yea r. Twenty years from now, i t  is  e s t i ­
mated th a t the  world p o p u la tio n  would reach the  f iv e  o r s ix  b i l l i o n  
mark. S c ie n t is ts  b e lie v e  th a t th e  animal p ro te in s  requirem ents 
o f  the  increasing p o p u la tio n  could only be supported by the  sea.
Thus, the  f u l l  development o f  aquacu ltu re  f is h e r ie s  in  the  
P h ilip p in e s  w i l l  p lay  a major ro le  in  supp ly ing  the  p ro te in  needs 
o f  th e w o rld  in  the  near fu tu re .  Th is is  on ly  p o ss ib le  i f  both 
the  government and p r iv a te  sec to rs  jo in  hand in  hand to g e th e r in  
the  w ise and e f f ic ie n t  u t i l i z a t io n  o f  our n a tu ra l marine resources.
MARAMING SALAMAT PO.
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M e c h a n iz a t io n  & D e v ic e s  f o r  E n v iro n m e n ta l Im p rove m en ts  
I n  Sugpo Ponds
b y
M r . P .  A . A c o s ta  
SEAFDEC R e s e a rc h e r
I .  1 .  I n t r o d u c t io n  and o b s e r v a t io n  on th e  b e g in n in g s  
o f  s h r im p  pond c u l t u r e  i n  th e  P h i l ip p in e s  and 
p re s e n t  in n o v a t io n s  and im p ro v e m e n ts .
2 . D e f in i t io n s  o f  m e c h a n iz a t io n  (m a c h in e s ) and d e v ic e s  
( t o o ls )  f o r  s c i e n t i f i c  s tu d y  t o  s im u la te  th e  s h r im p  
e c o lo g y  and pond im p ro ve m e n ts  and g a d g e ts  f o r  
s tu d y  on sugpo ponds o r  in s t r u m e n t  a p p l i c a t io n .
I I . M e c h a n ic a l e q u ip m e n t used  i n  pond la y o u t  c o n s t r u c t io n  
and d e v e lo p m e n t.
l . (a )  B u l ld o z e r s  f o r  g e n e ra l to p o g ra p h ic  l e v e l in g  
on la n d  e le v a t io n ,  c o r r e c t io n s  f o r  e a r t h -  
m o v in g  l i k e  d ik e  f i l l i n g  and pond b o tto m  
e x c a v a t io n . P r a c t ic e s  on in f r a s t r u c t u r e  on 
ro a d  b u i ld i n g ,  d ra in a g e  c a n a l and o th e r  w a te r  
p ip e  i n s t a l l a t i o n s .
(b )  S o i l  r o t a r at o r , c u l t i v a t o r s ,  le v e l i n g  g a d g e ts  
l i k e  th e  t r a n s i t  and dummy le v e ls ,  CPG 
c a t e r p i l l a r  s c ra p e rs ,  p lo w  d i s c / d i t c h  b la d e s ,  
ta m p e rs  and th e  l i k e .
( c )  S h o v e l c ra n e s ,  Fuco c ra n e s  w i th  a i r  c o m p re s s o rs , 
p n e u m a tic  t r a n s - e x c a v a to r ,  and o th e r  e a r th  
m o v e rs .
(d )  T re e  stum p p u l le r s  w i t h  t r i p o d  fra m e s  and 
b lo c k  l i f t  c h a in s ,  and w in c h  o r  p u l le y  a c t io n  
f o r  m e c h a n ic a l a d v a n ta g e s .
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(e )  P la t  b o tto m  b o a t and b a rg e s , wooden d u g o u ts , 
bamboo r a f t s  o r  wooden c o n v e y o rs  f o r  d ik e  
b u i ld in g  d e v ic e s .
2 . D ik e ,  c ro w n , s id e  s lo p e  p r o t e c t io n ,  use o f  berm s 
and W.S .C .
To c o n t r o l  s o i l  e r o s io n ,  w a te r  t u r b i d i t y  o r  
p o l l u t i o n  and pond b o tto m  s e d im e n ta t io n  o r  s i l t a t i o n  
u s e :
(a )  B o u ld e r  r o c k  r i p r a p ;  adobe , CHB, bamboo s ta k e s  
and co n c re te  s la b s  o r  p o u re d  c o n c re te  w a l l s .
(b )  S o d d in g  w i t h  c re e p in g  g ra s s e s  and o th e r  
econom ic p la n t s  o r  v e g e ta b le s  on d ik e  s lo p e s ,  
b e rm s , and d ik e  c row n  w i t h  som etim es c o c o n u ts ,  
p in e a p p le  and " d a m p a l i t " .
( c )  Use o f  b r i c k ,  t i l e s  o r  p la s t i c / r u b b e r  s h e e t 
c o v e r in g  t o  check  b o r e r s ,  d ik e  le a k s  and h o ld in g  
w a te r  i n  canvas o r  ru b b e r  p o o ls ,  im p ro v is e d  
m a rin e  p lyw o o d  ta n k s ,  CHB h o ld in g  ta n k s  in c lu d in g  
th e  f e r r o  cem ent s t r u c tu r e s  and a s b e s to s /  
cem ent tu b e s . e s p . p l a s t i c  m o lded v a ts
3° S e l f - r e c o r d in g  d e v ic e s  o r  a u to m a tic  p a r a p h e r n a l ia :
( a )  W e ig h in g  te c h n iq u e s ,  th e rm o g ra p h  w i t h  c lo c k w o rk  
o r  t r a n s is t o r i z e d  t e s t e r s ;  s a l i n i t y - a l k a l i n i t y  
m e te rs ,  s e a w a te r oxygen  r e c o r d e r s ,  pH m e te rs , 
l i g h t  and te m p e ra tu re  m e te rs ; GE n e e d le s  f o r  
t u r b i d i t y  and pond f e r t i l i z e r  i n d ic a t o r ;  
p o r ta b le  a i r  pumps used  i n  p la s t i c  bag  f r y  
t r a n s p o r t s .
( b )  W a te r s u p p ly  p ip e s  (PVC) and d ra in a g e  a s b e s to s /  
cem ent o r  c o n c re te  p ip e s  and c u lv e r t s  c a s t  
i r o n  w i t h  g a te  v a lv e s  and w a te r  c o n c re te  ta n k s  
o f  d i f f e r e n t  s iz e s  and d e s ig n s  w i th  ove rha ng  
l i p s  ( e e l  p o n d s ) ,  CHB and s o l id  o r  s e m i-p o u re d  
c o n c re te  f o r m u la t io n s .
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4 .  M e c h a n ic a l a g i t a t o r s  (o x y g e n a to rs )  u s in g :
(a )  W a te r m i l l ,  p a d d le  w h e e l o r  p r o p e l le r s ;  
v e r t i c a l  f lo w  pumps and s p ra y e rs ;  r u n n in g  
w a te rs  i n  ra ce w a y  ta n k s ,  w a t e r f a l l s ;  
h o r iz o n t a l  and v e r t i c a l  w a te r  c i r c u la t o r s ;  
s p r in k le r  ty p e  w i t h  com pressed a i r  l i k e  i n  
fe e d in g  tu b e s ;  s a n d s to n e o r  f a ls e  b o tto m  
a rra n g e m e n t f o r  a u to m a tic  fe e d in g /w a s te  c o n t r o l ;  
g r a v i t y  f lo w  pond a rra n g e m e n t n o ta b ly  w i t h  
ta n k  c u l t u r e .
1 . r u n n in g  w a te r  ty p e -m o v in g  w a te r  where w a te r  
i s  changed 7 t o  10 t im e s  a day w i th  
c o n t in u o u s  f lo w  a ls o  i n  e e l ta n k  c u l t u r e  and 
s h r im p  c u l t u r e  ta n k s  w i th  pumps o r  w a te r  head 
p r e s s u r e - f lo w .
2 . s e m i- ru n n in g  ty p e -w h e re  w a te r  i s  changed 
once a day l i k e  in  th e  s h r im p  h a tc h e ry  
p ro c e d u re ; c o n d i t io n in g  ponds o r  r e a r in g  
p o n d s .
3 . S ta le  o r  l o t i c  c o n d i t io n -  w a te r  i s  changed 
o r  w a te r  re p la c e m e n t i s  done t o  ta k e  c a re  o f  
w a te r  lo s s  due to  e v a p o r a t io n  o r  w a te r  
p e r c o la t io n  in  th e  pond b o tto m  l i k e  i n  
n a t u r a l  im poundm ents o r  f e r t i l i z e d  r e a r in g  
ponds o r  r e c y c l in g  ta n k s  f o r  w a te r  r e -  
u t i l i z a t i o n  o r  s e t t l i n g  p o nds .
5 . F ry  c o l l e c t in g  d e v ic e s /p a r a p h e r n a l ia :
(a )  G rass "b o n -b o n "  s h e l t e r  c o l l e c t o r s ,  sakag o r  
m echan ized  push  n e ts  o r  f l o a t i n g  f r y  t r a w l , 
b la n k e t  scope n e t ;  m echan ized  s u c t io n  f i l t e r  
pumps o r  a d o p t in g  y e l lo w  l i g h t  a t t r a c t i n g  
s h r im p s  i n  s lu i c e  g a te s  on n ig h t  w a te r in g  
w h i le  th e  s h r im p s  a re  fe e d in g  and f l o a t i n g  w i t h  
th e  c u r r e n t s .
6 .  W a te r c o n t r o l  e n v iro n m e n ta l m o d i f ic a t io n s  and 
a d a p ta t io n s :
(a )  Use o f  w a te r  s lu ic e  g a te ;  d r a in  p ip e s  o r  v a lv e s ;  
s u p p ly  c a n a ls ,  p o ly e th e le n e  a i r  tu b in g s  w i t h  
a i r  s to n e s ; r o o ts  b lo w e r ;  pond b o tto m  s h e l t e r in g  
o r  use o f  sand mounds and f u r r o w s   pond g a te
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s c re e n in g  w i t h  v - t r a p  b a c la d  to  le s s o n  p r e d a to r s ;  
m e ta l s h e e t s lu ic e  g a te s  w i th  worm o r  w in d la s s  
a c t io n  o r  p u l le y  a c t io n .
( b ) S o i l  au ge r f o r  s o i l  d e p th  s a m p lin g ; c o re  s a m p lin g  
f o r  w a te r l in e  s t a b i l i t y  o r  th e  use o f  a sand 
c o re  t o  e s t a b l is h  d ik e  s t a b i l i t y  t o  b re a k  w a te r  
m o is tu re  l i n e .
( c )  Use o f  w a te r  pumps and com pressed a i r  c o n n e c t io n s  
and t id e  w a te r  management w i t h  1 .0 - 1 .5  M d e p th  
optim um  o r  pond a rra n g e m e n t o r ie n te d  t o  g r a v i t y -  
f lo w ;  w a te r  c i r c u l a t i o n  b o th  v e r t i c a l  and 
h o r iz o n t a l ;  use o f  d i f f e r e n t  v e r t i c a l  f lo w  pumps; 
a g i t a t o r s  and f a l s e  b o tto m  a rra n g e m e n t t o  have 
a u to m a tic  w as te  fe e d  and w a te r  d is c h a rg e  exam ple 
o f  S h ig u e n o - a i r l i f t  ty p e  c u l t u r e  m ethod i n  
c i r c u l a r  c o n c re te  p o o ls  f o r  c u l t u r e  o f  s h r im p s  
( m a r k e ta b le ) .
7 .  H a rv e s t in g  g a d g e ts  f o r  s h r im p  ponds:
a) tra m m e l o r  g i l l  n e t
b )  f i l t e r  n e t
c )  b a c la d  o r  l i f t  s e t  n e t c a l le d  " to w e r "
d ) s h r im p  t r a w l  o r  pond d r a in in g
e) s h r im p  t r a w l  n e t  w i t h  e l e c t r i c  o r  com pressed a i r  
a tta c h m e n t
8 .  A lg a e  c o n t r o l  b y  m e c h a n ic a l s ie v e ;  pump o r  c h e m ic a l 
a c t i o n ; f i s h  pen o r  f l o a t i n g  b a s k e ts /p e n s  i n  cones 
l i k e  f i s h  pens f o r  f r e s h w a te r  s h r im p s  o r  p ra w n ; 
use o f  o p e n /c o n tin u c u s  f lo w in g  W .S .C . ( p a r t  o f  
bangos l a y o u t ) ; bo x  e x p e r im e n ts  and m ethods o f  
t r a n s p o r t in g  f r y  and m a rk e ta b le  s h r im p ; embankment 
c o m b in a t io n  w i t h  f i s h  n e ts / f ra m e d  GI f in e -m e s h  
w i r e  o r  p l a s t i c s )  F ro z e n  s h r im p s , c u re d  s h r im p s  
and l i v e  s h r im p  m a rk e t in g  te c h n iq u e s .
AQUACULTURE PRACTICES IN THE PHILIPPINES 




A h ig h ly  p ro d u c tive  and p r o f i ta b le  f is h  farm is  l ik e  a 
w e ll designed s u b d iv is io n . But in s te a d  o f s u b d iv is io n  roads i t  
has water cana ls ; in s te a d  o f s u b d iv is io n  lo t s ,  i t  has fishponds 
which vary  in  s ize  depending on th e i r  use.
Consider a 100-hectare f is h  farm:
a) I t  should have 4 has o f  nu rse ry  ponds, each 2,000 
square meters in  s ize  and se rv iced  by a water can a l. See F ig . 1.
b) I t  should have 16 has. o f t r a n s i t io n  ponds, each pond 
one hectare  in  s ize  and se rv ice d  by a water can a l. See F ig . 2.
c) The re s t  o f the f is h  farm , a f te r  deducting  space fo r  
canals and a se rv ice  area, i s  la id  out in to  grow ing pond modules 
Each o f these modules should have th ree  ponds:
1) grow ing pond No. 1 - 1 ha.
2) grow ing pond No. 2 - 2  has.
3) grow ing pond No, 3 -  4 has.
T o ta l per module -  7 has.
A f is h  farm o f 100 has would th e re fo re  have 10 growing 
pond modules. See. F ig . 3 .
PRODUCTION SCHEDULE
The beg inn ing  o f the  crop year s ta r ts  a t the tim e when 
bangus f r y  become a v a ila b le  in  q u a n t ity .  In  the V isayas, f r y
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season is  g e n e ra lly  from February-June. In  Mindanao, i t  is  
almost the whole year round.
As e a r ly  as p o ss ib le  du ring  the f r y  season, a l l  nu rsery 
ponds are stocked up w ith  a d e n s ity  o f 50 f r y  per sq. m. A 
well-managed f is h  farm has i t s  n u rs e r ie s  stocked up a t a l l  tim e s .
One crop year overlaps in to  the n e x t. Th is  assures 
u n in te rru p te d  p ro d u c tio n  fo r  the  f is h  farm .
A fte r  two months in  the nursery  pond, the bangus are 
tra n s fe rre d  to  the t r a n s i t io n  ponds. A t th is  stage the bangus 
are about 1" to  2"  in  s iz e . S tock ing  d e n s ity  o f the t r a n s i t io n  
ponds w i l l  be 25,000 to  a h e c ta re . Here the bangus aw a it 
t ra n s fe r  to  the  growing pond modules. TPs are stocked up the 
whole year round -  one crop year o ve rlap p ing  in to  the next -  
to  assure con tinuous a v a i la b i l i t y  o f f in g e r l in g  fo r  the growing 
ponds.
Growing Pond No. 1 re ce ives  bangus f in g e r l in g s  2" to  4" 
in  s ize  from the t r a n s i t io n  ponds. S tock ing  fa te  is  8,000 per 
he c ta re . A f te r  two m o n ths , t h is  s tock o f 8,000 f in g e r l in g s  is  
tra n s fe rre d  to  Growing Pond No. 2. Note th a t here the  d e n s ity  
becomes 4 ,000 per h e c ta re . Growing Pond No. 1 w i l l  then be 
empty and a f te r  a few days pond p re p a ra tio n  w i l l  get a new 
stock o f 8,000 f in g e r l in g s  from the t r a n s i t io n  ponds.
A f te r  2 months in  Growing Pond No. 2, the  bangus is  
tra n s fe rre d  to  Growing Pond No. 3 . A f te r  two months here i t  
i s  harvested f o r  s a le . The s ize  w i l l  be about th ree  to  a kg .
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Note again th a t the s to ck in g  d e n s ity  w i l l  drop to  h a l f  th a t 
o f the p rev ious  pond.
As soon as No. 2 becomes empty, i t  i s  im m ediate ly 
prepared to  re ce ive  a new stock o f bangus from No. 1.
Thus each module ha rves ts  8,000 p ieces o f bangus 
(330 grams per p c .) every two months.
Once a ye a r, in  summer, a l l  ponds are a llow ed to  d ry  
up and l i e  exposed to  the  sun fo r  one month to  cut sho rt 
any disease cyc le  and to  p reven t p a ra s ite  and p re d a to r b u ild -u p .
SOME FISHPOND PRACTICES
1. Some years ago, f is h  fa rm ing y ie ld  was l im ite d  by the 
amount o f food th a t cou ld  be made a v a ila b le  to  the  f is h .  Now 
s to ck in g  ra te s  can be increased f iv e  tim es w ith o u t a decrease 
in  the ra te  o f growth o f the f is h .  W ith c o rre c t f e r t i l i z a t i o n  
enough f is h  food can be grown econom ica lly  p rov ided the re  is  
enough oxygen in  the w a te r. Th is  is  why more and more f is h  
farms in  Japan, US, and Europe are adop ting  mechanical a e ra tio n  
to  be ab le to  in c re a se f is h  d e n s ity  and thereby d ra m a tic a lly  
increase p ro d u c tio n . Here, the fa c to r  becomes economic -  the 
cost o f mechanical o r e le c t r ic  power needed fo r  a e ra tio n  as 
compared to  the increase in  income brought about by such a id s .
2. F ish  are g iven enough water space p ro p o rtio n a te  to  
th e i r  s iz e . Thus, in  a nu rse ry  pond where the f is h  i s  on ly  
1"  lo n g , s to c k in g  ra te  can be 500,000 per he c ta re . But in
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Growing Pond No. 3 where the f is h  i s  about 12”  long  d e n s ity  
is  on ly  2,000 per he c ta re . Too much space wastes good f is h  
farm area bu t no t enough space w i l l  k i l l  the f is h .
3 . Very low ra te s  o f re tu rn  on investm ent i s  re a liz e d  
in  a r t i f i c i a l  o r d ir e c t  feed ing  o f bangus. B e tte r  re s u lts  are 
obta ined by growing food in  the pond through the a p p lic a t io n  o f 
18-46-0 f e r t i l i z e r .
4. Shrimps and crabs cannot stand heavy f e r t i l i z a t i o n .  
They are more s e n s it iv e  to  oxygen d e fic ie n c y  than bangus, c a rp , 
t i l a p ia , or h i t o .
5 . The tre n d  in  shrimp p rodu c tion  in  Japan, US, Europe, 
and Mindanao S ta te  U n iv e rs ity  is  to  employ environm enta l 
c o n tro l.  The " p o u lt r y  housing"  method and feed ing  technique 
i s  used more and more in  shrimp fa rm ing . A r t i f i c i a l  feed ing  o f  
fo rm u la ted  balanced feed , mechanical a e ra tio n , complete change 
o f water every 24 hours, c o n tro l o f pH, s a l in i t y ,  and water 
t u r b id i t y .  A l l  these cost money bu t q u a l i ty  is  very  h ig h , 
ha rvest i s  r e l ia b le  and p ro d u c tio n  can be scheduled.
F IG . 1  -  N U R S E R Y  A R E A
SCALE 1 CM = 2 5M
FIG. 2  -  T R A N S IT IO N  AR EA
S C A L E  1  C M = 2 0 M
F IG  3  -  G R O W IN G  P O N D  M O D U L E
S C A L E  1 C M = 2 0 M
D eve lopm en t Bank o f  th e  P h i l ip p in e s
G u id e lin e s  
f o r  
FISHERIES INDUSTRY LOAN PROGRAMS
F o r  a more c o n s is te n t  im p le m e n ta t io n  o f  D B F 's  new f i s h e r i e s  
f in a n c in g  p rog ram s as w e l l  as o f  lo a n  p rog ram s under  th e  
RP-IBRD F is h e r ie s  C r e d i t  P r o je c t ,  th e  B o a rd  o f  G o ve rn o rs  
l a s t  May 2 3 , 1973 fo r m u la te d  g e n e ra l g u id e l in e s  to  be 
o b se rve d  i n  th e  p ro c e s s in g  o f  lo a n  a p p l ic a t io n s  f o r  
f i s h e r y  p r o je c t s ,  as f o l lo w s :
x - x - x - x - x - x - x - x - x - x - x - x - x - x - x - x - x - x - x - x - x - x - x - x - x - x - x - x - x - x  
B . INLAND FISHERIES PROJECTS 
1 . F is h  C u l tu r e  P r o je c ts
a . Q u a l i f i c a t io n s  o f  B o rro w e r
A b o r ro w e r  f o r  in la n d  f i s h e r y  p r o je c t s  may be 
i n d iv i d u a l ,  a p a r tn e r s h ip ,  a c o o p e r a t iv e ,  an 
a s s o c ia t io n ,  o r  a p r iv a t e  c o r p o r a t io n  t h a t  i s  
p r e s e n t ly  engaged i n  th e  b u s in e s s  o f  in la n d  
f i s h e r y  p r o d u c t io n  and d e s ir e s  t o  expand c u r r e n t  
o p e r a t io n s ;  o r  one who p ro p o s e s  t o  engage i n  a 
new in la n d  f i s h e r y  p r o je c t  and can  d e m o n s tra te  
h i s  c a p a b i l i t i e s  t o  u n d e r ta k e  such  p r o je c t  
s u c c e s s fu l ly .
I f  th e  b o r ro w e r  has an e x is t i n g  a c c o u n t w i t h  th e  
DBP, such  a c c o u n t s h a l l  n o t  be i n  a r r e a r s .
The b o r ro w e r  may be a le s s e e  o f  th e  a re a  on w h ic h  
th e  p r o je c t  i s  to  be e s ta b l is h e d ,  o r  he may be 
a p r iv a t e  owner t h e r e o f .
b .  P u rp o se s  o f  th e  Loan
Loans f o r  in la n d  f i s h e r i e s  may be f o r  f r e s h ­
w a te r  o r  b r a c k is h  w a te r  f is h p o n d s  f o r  th e  p r o d u c t io n  
o f  m i l k f i s h ,  c a r p ,  h i t o ,  C ru s ta c e a n s  and o th e r  
f is h p o n d  p r o d u c ts .
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M ore s p e c i f i c a l l y ,  lo a n  fu n d s  f o r  th e  r e h a b i l i t a ­
t i o n  o f  damaged f is h p o n d s  and th e  de ve lop m en t 
and c o n s t r u c t io n  o f  f is h p o n d s  s h a l l  be u t i l i z e d  
as f o l lo w s :
( 1 )  C le a r in g  o f  th e  p r o je c t  a re a
(2 )  C o n s t r u c t io n  o f  m a in , s e c o n d a ry  and t e r t i a r y  
d ik e s
(5 )  C o n s t r u c t io n  o f  m a in , s e c o n d a ry  and t e r t i a r y  
g a te s
(4 )  C o n s t r u c t io n  and e x c a v a t io n  o f  n u r s e r y ,  
t r a n s i t i o n ,  r e a r in g  ponds and c a tc h in g  ponds
(5 )  P u rch ase  o f  bangus f r y
(6 )  P ro cu re m e n t o f  f e r t i l i z e r s  and o th e r  p r o d u c t iv e  
in p u ts
(7 )  P ro c u re m e n t o f  e q u ip m e n t and p a ra p h e r n a l ia  
r e q u ir e d  f o r  f is h p o n d  o p e r a t io n .
C. Amount o f  Loan
The amount o f  lo a n  s h a l l  be based  on a c tu a l  needs 
o f  th e  in v e s tm e n t p r o je c t .
A c tu a l needs s h a l l  be based  on P r o je c t  s c a le s  
t h a t  have been  e v a lu a te d  and fo u n d  t o  be t e c h n ic a l l y  
f e a s ib le  and e c o n o m ic a lly  v i a b le .
d . E q u i t y  C o n t r ib u t io n
A l l  b o r ro w e rs  s h a l l  be r e q u ir e d  t o  make a 
m inim um  c o n t r ib u t io n  to w a rd s  th e  in c re m e n ta l 
in v e s tm e n t c o s ts  o f  th e  p r o je c t  t o  be f in a n c e d ,  i n  
th e  f o l lo w in g  p r o p o r t io n s  t o  th e  a rea  o f  ponds 
t o  be d e v e lo p e d :
S iz e  o f  Ponds C o n t r ib u t io n
Up to  25 h e c ta re s 10%
More th a n  25 h e c ta re s  and Up to  
50 h a s . 15%
More th a n  50 h e c ta re s 20%
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e .  Loan S e c u r i t ie s
The lo a n  s h a l l  he s e c u re d  as f o l lo w s :
(a )  I f  th e  p r o je c t  s i t e  i s  p r iv a te ly - o w n e d ,  
w h e th e r t i t l e d  o r  u n t i t l e d ,  th e  p r o p e r ty  
s h a l l  he m o rtga ged  i n  f a v o r  o f  th e  DBP ; o r
(b )  I f  th e  p r o je c t  s i t e  i s  c o v e re d  b y  a le a s e h o ld  
ag reem en t f ro m  th e  P h i l ip p in e  G ove rnm en t, 
le a s e h o ld  r i g h t s  th e re o n  s h a l l  be a s s ig n e d  
i n  f a v o r  o f  th e  DBP.
A ls o ,  a l l  d u ra b le  a s s e ts  p ro c u re d  o r  a c q u ire d  o u t 
o f  lo a n  fu n d s  s h a l l  be c h a t te le d  i n  f a v o r  o f  th e  
B a n k .
f . Repaym ent
The term re p a y m e n t, in c lu d in g  g ra c e  p e r io d s ,  s h a l l  
be based on th e  paym ent a b i l i t y  o f  th e  b o r ro w e r  
and th e  e s t im a te d  cash  f lo w  o f  th e  p r o je c t  t o  be 
f in a n c e d .
I n  g e n e r a l,  re p a ym e n t te rm s  and g ra ce  p e r io d s  s h a l l  
n o t  exceed th e  f o l lo w in g :
P r o je c t
Grace 
P e r io d
Term o f  Repaym ent 
( e x c lu d in g  g ra c e )
F is h p o n d  R e h a b i l i t a t io n 2 -3 5-7
D eve lopm ent o f  E x is t in g  
F is h p o n d s 3 -4 7 -9
C o n s t r u c t io n  o f  New 
F is h p o n d s 3 -4 1 0 -1 2
g . I n t e r e s t  R a te
The r a t e  o f  i n t e r e s t  s h a l l  n o t  be le s s  th a n  
12% p e r  annum.
x - x - x - x - x - x - x - x - x - x - x - x - x - x - x - x - x - x - x - x - x - x - x - x - x - x - x - x - x
E x c e rp ts  fro m  G u id e lin e s  f o r  F is h e r ie s  I n d u s t r y  Loan 
P rogram s o f  th e  D eve lo pm e n t Bank o f  th e  P h i l i p p in e s .




Before h a rve s tin g  your sugpo ,p repara tion  o f 
m a te r ia ls  l i k e  c o n ta in e r and s u f f ic ie n t  ic e  i s  necessary. 
The co n ta in e r must be a i r t ig h t  to  m inim ize the ra p id  m e ltin g  
o f  the ic e  and conserve i t s  coo lness. I t  must be made o f wood 
or plywood or G .I .  (ga lvan ized  Iro n )  in s u la te d  w ith  styro foam .
Ic in g  should be done im m ediate ly a f te r  weighing the 
shrim ps. Avoid exposure o f the shrimps to  the heat o f the 
sun. I t  causes d e te r io ra t io n  and thus produce poor q u a li ty  
p rodu c t. The shrimps should be placed in  prepared c h i l le d  
water be fo re  the f in a l  packing.
In  packing the shrim ps, ic e  should be cracked in to  
sm a ll p ieces to  have a b e tte r  con tac t w ith  the la y e r o f 
shrim ps. A co n ta in e r o f 15-20 k i lo s  ca p a c ity  w i l l  be 
convenient in  hand ling  and tra n s p o r t in g  to  the s i te  o f the 
fa c to ry  or m arket.
Th is  p re p a ra tio n  im m ediate ly fo llo w in g  ha rvest is  
very  im po rta n t to  m a in ta in  the freshness o f  the  p rodu c t.
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MANUFACTURING PROCESS
Tbs moment the ice d  shrimps a r r iv e  in  the fa c to ry  o r the  
processing p la n t the shrimps are re-weighed and washed w ith  
co ld  or c h i l le d  w a te r. A f te r  weighing and re co rd in g  the same, 
the  head o f the  shrimp is  removed com p le te ly . T h is  process 
should be done i f  the  product is  in tended fo r  e x p o rt. Th is 
i s  done to  m in im ize cost o f m a te r ia ls  fo r  pack ing , cost o f 
t ra n s p o r ta t io n , and to  keep the p roduct lon ge r in  s to rage .
The next step a f te r  removing the head is  another 
washing, us ing  co ld  o r c h i l le d  w ate r. Cold o r c h i l le d  water 
is  used in  washing the shrimps so th a t i t  w i l l  no t be sub jected  
to  sudden change o f tem pera tu re , as th is  w i l l  a f fe c t  the 
q u a l i ty  o f the p rodu c ts . A f te r  washing the headless shrimps 
are c la s s i f ie d  and so rted  accord ing to  s izes  o r g roup ing . 
Two k ilog ram s o f headless shrimps o f the same s ize s  or 
grouping is  p laced in  each t r a y .  The t i n  t ra y  i s  cons truc ted  
t o ho ld  a t le a s t two k ilog ram s o f headless shrimps and i t s  dimension 
is  made to  f i t  to  s ize  o f the inner-waxed boxes fo r  system atic  ha nd lin g  
and packaging. The arrangement o f the headless shrimps in  the 
t ra y  should fee made so th a t the  bottom and topmost la y e rs  o f the 
shrimps appear and the t a i l  ends are in  the cen te r o f the t ra y  
w h ile  the shrimp meaty p o r t io n  (s e c tio n  where the head is  
separated from the body) is  p laced fa c in g  outwards.
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The arrangement is  made, so th a t when the ic e  b lock  is  formed 
w ith  the headless shrimps they can s t i l l  be e a s ily  seen a t the 
two side o f the eyes b lo c k . The q u a li ty  and freshness o f 
shrimp frozen  p ro d u c ts  can then be e a s ily  determ ined v is u a l ly ,  
by ju s t  lo o k in g  a t bo th  s ides o f the ic e  b locks where the 
shrimps are encased.
A f te r  p la c in g  and a rrang ing  the  two k ilog ram s o f 
headless shrimps o f un ifo rm  s izes  and same grouping in  each 
t r a y ,  the shrimps are pressed to  le v e l i t s  c o n te n t, us ing 
e ith e r  the hands or the bottom o f another t r a y .  Only the 
bottom and top most la y e rs  are arranged s y s te m a tic a lly , le a v in g  
the m iddle p o r t io n ,  a t random arrangem ent. When a l l  the 
headless shrimps are a lready  arranged and placed in  the t r a y ,  
accord ing to  s ize  and group ings, the t ra y  are sub jected to  
qu ick  fre e z in g  to  -30 to  -40°C. tem perature fo r  one. hour. 
Quick fre e z in g  i s  made to  k i l l  o r d e -a c tiv a te  most o f the 
b a c te r ia  in  the shrim ps, Lower b a c te r ia l count, a lso  enhances 
the p re se rva tio n  and re ta in s  the freshness o f the frozen 
p rodu c t.
A f te r  one hour o f qu ids fre e z in g  a t -30 to  40°C, the 
tra y s  are removed and f i l l e d  w ith  co ld  o r c h i l le d  water on the 
to p , le v e l o f the shrim ps, and q u ic k -fro z e n  again fo r  another 
one hour a t 40°C. A sm a ll ic e  b lock  w ith  headless shrimps
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encased i s  formed in s id e  the t r a y . By sudden immersion in  the 
o rd in a ry  tap w a te r, the ic e  b lock  thus formed can be e a s ily  
removed from the  t r a y ,  and th is  is  placed in s id e  the p la s t ic  
f i lm  be fore  p la c in g  the same in  the inner-waxed ca rtoon .
M arking as to  s ize  assortm ent should be made on the 
ou te r cove ring  o f the in n e r waxed-boxes. These boxes, w ith  
two k ilog ram  shrimps co n te n t, are placed in  a b ig ge r or 
ou te r cartoon w ith  10 boxes cap a c ity  or 20 k ilog ram s in  to t a l  
con ta in  o f shrimp w e igh t. Markings are also made accord ing to  
s izes  assortm ent or groupings o f the 10 boxes in s id e .
A f te r  s e a lin g  the cartoons using the p la s t ic  s e a le r, 
they are placed in s id e  the co ld  storage having minus 15-20 
degrees c e n tig ra d e . Th is  complete the processing up to  
packaging, and the  fin ish ed  frozen  products are ready to  
be shipped by boa t, having r e f r ig e r a t io n  u n i t ,  to  d e s t in a t io n .
WHOLE AND HEADLESS FROZEN SHRIMPS
For domestic m arketing  o f frozen  shrim ps, the shrimps 
are frozen  as a whole p iece or w ith  head-on. The d iffe re n c e  
i s  th a t fo r  export market shrimps are marketed headless, 
w h ile  fo r  lo c a l consumption and inasmuch as the F i l ip in o s  
p re fe r  to  pa rtake  th e i r  shrimps in  whole p ie ce , these are so ld  
w ith  head-on. Th is  food preference is  always taken in to  
c o n s id e ra tio n  in  the domestic m arke ting  o f frozen  shrim ps,
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On the o the r hand, the Japan export market p re fe rs  th a t th e ir  
frozen  shrimps be headless due to  the economy o f hand ling  and 
tra n s p o r ta t io n . Here the  purpose is  more on economic expediency 
and le ss  on food p re fe rence .
CLASSIFICATION OF FROZEN SHRIMP IN THE EXPORT MARKET
In  the export m arket, the headless shrimps are grouped 
accord ing to  th e i r  s iz e s . As p ra c tic e d , the frozen  shrimps are 
c la s s if ie d  as fo llo w s :
B lack T ig e r (Sugpo) White Shrimps
U-1 0  p c s /lb  21-25 p c s . / lb
10-15 p c s /lb  26-30 p c s . / lb
16-20 p c s /lb  31 -40 p c s /lb
21-25 p c s /lb  41-50 p c s . / lb
26-30 p c s /lb  51- 60 p c s . / lb
31 -40 p c s / lb  61-70 p c s . / lb
41-50 p c s / lb  71-80 p c s /lb
For i l l u s t r a t i o n  — in  the c la s s i f ic a t io n  under 10, 
i t  means th a t to  make one k ilog ram  o f headless shrim ps, the 
number o f p ieces o f same s ize  should no t be more than 10 p ieces . 
A pprox im ate ly  one headless shrimp weighs more than 100 grams.
PERCENTAGE OF MEaT ON HEADLESS PRAWN WHEN PROCESSED
Head p a r t ------------------ • 35%
Body meat p o r t io n ---------- 65%
T o ta l 100%
I f  the prawn weighs 100 grams, the body p a rt weighs on ly  
65 grams and the head p a r t ,  35 grams.
WASTE DISPOSALS
What i s  to  be disposed o f i s  the estim ated 35% head p o r t io n  
o f the shrim ps. Th is  p o r t io n  is  c o lle c te d , d r ie d  and so ld  as p ro te in  
feed supplement, o r make in to  P a tis  o r in to  shrimp kropeck, 
depending on which o f fe rs  a good economic re tu rn .
PRESENT STATUS AND PROBLEMS OF 
PRAWN CULTURE IN THE PHILIPPINES
by
Juan V. Lopez
AREA AND SCOPE. The t o t a l  area s u ita b le  fo r  prawn c u ltu re  
development in  the  P h ilip p in e s  is  about 176,032. 10 hectares 
(bangos fishpond c o n v e r t ib le  to  shrim p fa rm ). About 400,890 
hectares o f  b rack ishw a te r t id a l  coves, sh e lte re d  bays, and mangrove 
swamps aw a it p o ss ib le  (BFAR S ta t is t ic s  1973) development.
Some o f the  known species o f  shrim p found in  bangos f is h -  
ponds a re : Penaeus m erguiensis (h ipon  p u t i ) ,  P. monodon (sugpo), 
F. sem isu lcatus and Metapenaeus monoceros (h ipon s u a h i) .
MANPOWER. Per in fo rm a tio n  and s t a t is t ic s  o f  the  Bureau o f 
F is h e rie s  and A qua tic  Resources, the  number o f  fishpond o p e ra to rs , 
pond ca re take rs  and o th e r persons in vo lve d  in  fishpond o p e ra tio n  
is  about 176,000 people (based on 1 man/ha). The average ra te  
o f annual increase o f  persons engaged in  fishpond  corresponds 
to  the  increase o f  fishponds being developed.
FIELD AND PRODUCTION. The estim ated t o t a l  y ie ld  o f  ponds 
from the n a tu ra l p rodu c tion  o f  shrim p is  about 50 k g /h a /y r .  How­
ever, e n te rp r is in g  bangos fishpond  opera to rs  have been producing 
about 500 k g /h a /y r  o f sugpo and o th e r species o f  shrim ps.
SOURCES OF SEEDS AND CULTURE METHODS. The seed s to ck  comes 
from the  n a tu ra l e s tu a rin e  areas. These are c a rr ie d  by t id a l  
cu rre n ts  in to  the  b rack ishw a te r and t id a l  r iv e r s ,  streams and 
creeks. F ry concessioners and ca tchers  ga ther d i f fe r e n t  s iz es 
o f  f r y  and ju v e n ile  stages o f  sugpo and shrim ps. These are tra n s ­
po rted  in  p la s t ic  bag conta in e rs  w ith  oxygen and brought to  f is h ­
pond cen te rs*
The known sugpo f r y  f is h in g  grounds a re : Dasol Bay in  
Pangasinan, Ternate in  C a v ite , Balayan and Calatagan in  Batangas, 
Calauag and A loneros, Tagkawayan in  Quezon P rov ince , I l o i l o  C ity ,  
Panguil Bay in  Lanao de l N orte , Sibuguey Bay in  Zamboanga de l 
Sur, and Zamboanga C ity .
The t r a d i t io n a l  method o f  re a r in g  prawn in  ponds is  to  
gather the  ju v e n ile  and f r y  stage from the  e s ta u rin e  areas. These 
are u s u a lly  grown w ith  Bangos, Samaral (T eu th is  s p .)  and /o r K itang  
( Scatophagus s p . ) .  The s to ck in g  ra te  o f  sugpo ranges from 5 , 000 
to  10,000 f r y  per h e c ta re . They grow to  m arketable s iz e  (15-30 
pcs/kg ) in  about 5 to  7 months in  the re a r in g  pond w ith  lumot 
and/o r la b l ab as food . M o r ta l i ty  ra te  ranges from 30 to  50% during  
the  growing p e rio d . However, some fishpond  opera to rs  c la im  70-80% 
s u rv iv a l i f  ponds are p ro p e rly  managed wh i le  o the rs  may loss  en­
t i r e l y  t h e i r  s to ck  o r  with n e g lig ib le  s u rv iv a l du ring  the  ra in y  sea­
son (n a lo lo s a o ) .
In  a re cen t f ie ld  te s t  on the  ra te  o f  growth o f  sugpo in  
b rack ishw ate r pond, t h i r t y  thousand (30,000) f r y  were stocked: 
in  a hecta re  compartment w ith  f a i r  growth o f  la b - la b  and lumot .  
In  a d d it io n  40,000 bangos f in g e r l in g s  (30 mm-35 mm) were a lso  
reared in  the  same pond. A f te r  a month o f  re a r in g  in  th e  1 h e c t­
are compartment a cu t along th e  d ike  o f  an a d jo in in g  compartment 
(3 he c ta re s ) was undertaken. Th is increased the  area o f  r ea ring  to  
4 h e c ta re s . In  about 3 months growing p e rio d , 10 samples were 
measured (see Table l ) .  The maximum and minimum leng th  and w eigh t 
were 213 mm & 117 mm and 8 l .2  grams & 12.5 grams re s p e c tiv e ly  and 
w ith  an average w e igh t o f  41.84 gm. Th is p re lim in a ry  f i e l d  te s t  
was made to  determ ine p o ss ib le  d e ta ile d  s tudy on the  c u ltu re  o f 
sugpo in  b rack ishw a te r pond.
The cost o f sugpo f r y  ranges from ₱ 0 . 08 to  ₱ 0.15 depending 
on the  source and abundance o f  su p p ly .
M arketable s iz e  sugpo costs  ₱ 25.00 to  ₱ 35 .00 /kg in  the  M anila  
markets and suburbs w h ile  h ipon p u t i  and h ipon suahi cost ₱ 12-₱ 15/ 
kg and ₱ l6 - ₱ 20 /kg , re s p e c t iv e ly .
PROBLEMS. The problems confronting prawn culture develop­
ment in the Philippines are similar to those of the countries 
developing shrimp culture, particularly in Southeast Asia as 
follows:
a) Meager information and expertise
b) dearth of trained technical men (shrimp culturist) and
c) timid flow and/or lack of financial resources.
It is sad to note that inspite of the favorable climate and 
environmental conditions mother nature has endowed to our country, 
no real shrimp culture project has been developed as yet. The 
SEAFDEC Shrimp Research Project at Tigbauan, Iloilo and the MSU 
Shrimp Laboratory (with financial aid from NSDB) at Naawan, Mis­
amis Oriental are the two institutions pioneering in the mass 
production of prawn fry. In addition, some private institutions 
are now engaged in research and field test on the commercial 
production of cultivable species of shrimp.
Table 1. Measurement o f  Sugpo (P.  monodon) Reared in  a B ra ck ish - 










1 213 30 81.2 M
2 210 29 76.2 F
3 182 25 48.5 M
4 190 26 54.9 F
5 l8 l 26 50.0 F
6 150 20 26.9 M
7 140 19 22.0 M
8 140 20 22.5 F
9 145 19 23.7 M
10 117 15 12.5 F
T o ta l 1669 229 418.49
Average 166.8 22.9 41.849
P re lim in a ry  s tu d ie s  on the M onoculture o f P. Monodon
I .  OBJECTIVES:
1. To determ ine s u rv iv a l ra te  o f prawn f r y  us ing  HAPA NET 
as nu rse ry  fo r  3 to  4 weeks w ith  and w ith o u t a e ra tio n .
2. To determ ine the s u rv iv a l ra te  o f prawn from f r y  to  
m arketable s ize  using d i f fe r e n t  s h e lte r in g  methods in  
re a r in g  ponds fo r  a c u ltu re  p e rio d  o f 6 months.
3. To determ ine the e f f ic ie n c y  o f some lo c a l ly  a v a ila b le  
m a te r ia ls  as s h e lte r  in  re a r in g  ponds.
I I .  MATERIALS AND METHODS
One to  two hectare  pond from each coopera to r s h a ll serve 
as study areas. A "hapa n e t"  made o f sack c lo th  m a te r ia l 
"s h a ll serve as the  nu rsery fo r  a p e rio d  rang ing  from 3 to  4 
weeks. Each coopera to r must prepare a " hapa n e t" measuring 
3 x 15 (o r 4 x 20) square m eters.
From the n u rse ry , the ju v e n ile s  w i l l  be re leased to  the 
re a r in g  ponds a t a s to ck in g  ra te  o f 2 f r y  per square meter 
o f water su rfa ce . A c tu a l count o f the ju v e n ile s  from the 
"hapa"  w i l l  be made to  determ ine the s u rv iv a l ra te  be fo r e 
they are re leased to  the re a r in g  pond.
F e r t i l i z a t io n  when necessary may be done two weeks p r io r  
to  s to c k in g . N a tu ra l food w i l l  be grown by t r a d i t io n a l  
method. Average depth o f the pond s h a ll be m ain ta ined a t 
80 cen tim e te rs  th roughout the c u ltu re  pe riod  o f 6 months.
P hysico-chem ica l fa c to rs  l ik e  tem peratu re , d is s o lv e d 
oxygen, s a l in i t y ,  a lk a l in i t y  and pH w i l l  be taken d a i ly .  
Data re la te d  to  weather c o n d it io n s , l i g h t  p e n e tra tio n  and 
water c o lo r  w i l l  a lso  bo recorded d a i ly .
To estim ate  p o p u la tio n  and reco rd  the growth ra te ,  
monthly sam pling w i l l  be made.
Food and feed ing  w i l l  a lso  be s tud ied  along w ith  the 
q u a l i ta t iv e  a n d  q u a n t ita t iv e  analyses o f va rio us  organisms 
fo u n d  in  th e  v a r io u s  ponds.
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Samples o f bottom s o i l  from va rio u s  ponds w i l l  be analyzed.
I I I .  RESEARCH DESIGN:
Pond 
No. Nursery Plan Rearing P lan S h e lte r in g
1 The f r y  to  s tay  in  HAPA 
NET fo r  3 -k  weeks w ith  
a e ra tio n
Ju ve n ile s  to  be 
stocked in  2 ha. 
ponds w ith o u t 
s h e lte r .  C u ltu re  
p e rio d -6  months 
S tock ing  ra te  -  
2 fry /s q u a re  m eter.
W ithout s h e lte r
2. The f r y  to  stay in  HAPA 
NET fo r  3 -4 weeks w ith  
a e ra tio n
J u ve n ile s  to  be 
stocked in  2 ha. 
ponds w ith  s h e lte r .  
C u ltu re  p e r io d - 
6 months 
S tock ing  ra te  -  
2 fry /s q u a re  meter
a. Coconut leaves 
or A p i-a p i 
branches
as s h e lte r .
b . Bamboo tw igs  
or bundles o f 
grasses
3 The f r y  to  s tay  in  HAPA 
NET fo r  3 -k  weeks w ith ­
out a e ra tio n
Ju ve n ile s  to  be 
stocked in  2 ha. 
pond w ith o u t 
s h e lte r .  C u ltu re  
p e r io d - 6 months 
S tock ing  ra te -2  f r y /  
square m eter.
a . Coconut leaves 
or A p i-a p i 
branches.
b . W ith bamboo 
tw ig s ,  or 
bundles o f 
grasses as 
s h e lte r .
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IV . REQUIREMENTS
A. Member Coopera to r:
1 . T o ta l a rea-
2. Number o f coopera to rs -
3. Minimum from each member:
1-2 hectare  c lean ponds w ith  s trong  gates and d ike s , 
leve lled  bottom and p reda to r f re e .
4 . F ie ld  house (one n ipa  hu t) to  serve as f i e ld  la b o ra to ry .
5 . "Hapa Net" measuring 3 x 15 meters (o r if x 20 m)
6. Manpower: one f u l l  tim e pond ca re ta ke r.
B. SEAFDEC:
1. F ry : 40,000
2. Equipment and su p p lie s  fo r  phys ico -chem ica l and 
b io lo g ic a l ana lyses.
3. T echn ica l ass is tance :
a. 2 ( b io lo g is t )  prawn c u l tu r is t s  
1 chemist
V. PLAN OF WORK:
D e s c rip tio n D ura tion  in  Weeks Remarks
O rgan iza tion  o f 
Cooperators
5 days To begin October 9
Nursery p re p a ra tio n 2 weeks To begin October 14
C u ltu re 24 weeks To begin October 30
EVALUATION OF THE TRAINING PROGRAM 
by 
W illia m  R. Adan
At the  c lo s in g  o f  the  fiv e -d a y  t r a in in g  program e va lu a tio n  
forms were d is t r ib u te d  to  the  p a r t ic ip a n ts  to  e f fe c t  a fu n c tio n a l 
assessment o f  the  e n t ire  program. R esu lts  w i l l  become the  bas is  
fo r  improvement and/o r m o d if ic a t io n  in  the conduct o f  fu tu re  t r a in ­
ing -sem ina r.
Out o f  the  46 respondents who tu rned  in  t h e ir  e v a lu a tio n  
form s, 24 ra te d  th e  t r a in in g  as very  good, 13 as good, 8 as average 
and 1 gave no response. T h ir ty -n in e  sa id  the  o b je c tiv e s  were f u l l y  
a tta in e d , 5 s a id  p a r t ia l l y ,  1 sa id  maybe and another 1 gave no 
response. As regards to  the  method o f  in s t r u c t io n ,  18 ra te d  i t  
very good, 16 ra te d  i t  as good, 8 as average, 1 as poor and 3 
gave no response. Regarding the  leng th  o f  t r a in in g ,  26 sa id  i t  
was ju s t  r ig h t ,  12 sa id  i t  was too  s h o r t,  3 claim ed i t  was too 
long and 5 gave no response. W ith respect to  the  f i e l d t r i p ,  l6  
sa id  i t  was poor, 11 sa id  i t  was ve ry  poor, 7 sa id  i t  was average, 
another 7 sa id  i t  was good, 1 sa id  i t  was very  good and 4 gave no 
response.
As to  the  ques tion  on the  con ten t areas they would l ik e  
inc luded  in  fu tu re  sess ions, the  fo llo w in g  were recommended:
1. The c u ltu re  o f  o th e r f is h e s  and crustaceans as a ready 
a lte rn a t iv e  in  case o f  f a i lu r e  in  the  sugpo p ro je c t
2. Recent techniques in  improved bangos p roduction
3 . T h e o ry -a p p lic a tio n  approach in  a l l  con ten t areas
4. F is h e r ie s  R egu la tions or laws under the  New S oc ie ty  
fo r  the  proper guidance o f f is h  farm ers and/or fisherm en
Other recommendations inc luded  the fo llo w in g :
A. In s t ru c t io n
1. The use o f  the  d ia le c t  o r mixed E n g lis h -d ia le c t 
medium o f in s t r u c t io n  to  e f fe c t iv e ly  communicate 
p a r t ic u la r ly  w ith  the  fishpond ca re take rs
2. A c tiv e  communication and to  avo id  read ing  sessions 
o f le c tu re  to p ic s
3 . S im p lif ie d  le c tu re s  and avoidance o f te c h n ic a l terms
4. Longer pe riod  fo r  open forum a f te r  each le c tu re
5 . Dem onstration on the  use o f  al l  equipment necessary 
in  the  im plem entation o f the  research scheme under 
the  C oopera tors ' Program
6 . More s lid e s  show
B. Course Content Areas
1. E xtensive  d iscuss ion  on diseases and o th e r causes 
o f  m o r ta l i ty  in  the  ha tche ry  and in  the  ponds
2. A c tua l p a r t ic ip a t io n  o f  the  tra in e e s  in  demonstra­
t io n s  rega rd ing  tra n s p o rt-h a n d lin g  and s to ck in g  o f 
f r y  in  ponds
3. More d iscuss ions  on feed ing  and f e r t i l i z a t i o n
C. T ra in in g  F a c i l i t ie s
1. Lodging house o r do rm ito ry  fo r  p a r t ic ip a n ts  w ith in  
the  t ra in in g  compound
2. Ready tra n s p o r ta t io n  fo r  f ie ld  t r ip s
3 . Classroom ch a irs  in  a more spacious le c tu re  room
4. R ecreation  f a c i l i t i e s
Another s a l ie n t  recommendation was fo r  the  cooperators to  
convene and share w ith  a l l  members feedback in fo rm a tio n  on the 
re s u lts  and/o r experiences i n t h e i r  re s p e c tiv e  re a r in g  o f  sugpo 
a f te r  some tim e from s to c k in g .
To have an o p e ra tiv e  mechanism whereby research e f fo r ts  on 
prawn c u l t iv a t io n  can be w e ll coo rd ina ted  and e f fe c t iv e ly  im p le ­
mented, the  fishpond  cooperators formed themselves in to  an asso­
c ia t io n  and c a l l  i t  "F ishpond Cooperator s ' Association o f  N orthern 
Mindanao". The a s s o c ia tio n  s h a ll be governed by a Board o f  D i­
re c to rs  composed o f  9 members, a l l  o f  whom s h a ll come from the
fo llo w in g  prov inces represen ted : Lanao (2 ) ;  Misamis O ccidenta l (2 ) ;
Misamis O r ie n ta l,  Bukidnon, Camiguin (2 ) ;  Agusan ( 2 ) ; and Surigao ( l ) .
E lec ted  o f f ic e r s  were:
Chairman :  Engr. Federico P.  Jugador
V ice  Chairman : Mr .  G lece rio  A. Lim
Sec. -T re a s u re r: Mr. J . Fernandez
Members o f  the  Board:
1. Mr. Ismael Andaya
2. Mr. Johnny Fernandez
3 . Judge A lla n  Marban
4. Mr. G regorio E ngrac ia , J r .
5 . Mr. F e lip e  F. Lagoc
6. Mr. Dalmacio Lopez
Board o f  D ire c to rs :
A. Lanao:
1. G loce r io  A. Lira
2. Dalmacio R. Lopez
B. Misamis O cc ide n ta l:
1. F e lip e  F. Lagoc
2. G regorio L. E ngracia , J r .
C. Misamis O r ie n ta l,  Bukidnon and Camiguin:
1. Federico P. Jugador
2. A lla n  I .  Marban
D. Agusan:
1. Ismael Andaya 
2. Johnny Fernandez
E. Surigao (To be recommended by D ir .  Urbano, BFAR Reg. X)
E le c tio n s o f  O ff ic e rs
